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[Claim(s)] 

It is System Which Generates Plan Which Consists of a Series of Actuation Performed 
by Bending Equipment for Bending Work Piece Which Consists of Sheet-Metal 
Forgeability Material. 1. Said Bending Equipment It has a gripper for holding a 
worl< piece during bending activation. Said a series of actuation It consists of 
one-set N bending for forming a completion work piece from the stock sheet metal of 
forgeability material. A proposal means to propose actuation in which plurality 
including bending as which the plurality performed by said equipment was proposed 
to the m-th actuation in said a series of actuation was proposed; 
A sub plan means to offer the proposed sub plan accompanying proposed each bending; 

A system equipped with a generation means to generate the plan which includes a 
series of bending from the 1st bending to the Nth bending by choosing each bending 
by said a series of actuation based on said proposed sub plan accompanying said 
proposed bending and each proposed bending. 

2. It is a system according to claim 1. System by which said proposal means is 
equipped with a means to propose bending out of N bending of said perfect set which 

st i 1 1 remains. 

3. It is a system according to claim 1. System which said proposal means equips 
with a means to propose bending out of'N bending of a perfect set which remains as 
bending being still insufficient, according to active jamming of a limit. 

4. It is a system according to claim 1. System by which said proposal means is 
equipped with a means to propose re-spotting of a grip of said gripper on said work 
piece, to the m-th actuation. 

5. It is a system according to claim 1. Said system accompanying said selected 
bending in said plan to have been generated by which a part of proposed sub plan 
[ at least ] is included. 

6. It is a system according to claim 1. System further equipped with the means for 
expressing said m-th actuation in said a series of actuation as the m-th level of a 
search tree. 

7. It is a system according to claim 5. System by which said proposed sub plan 
consists of a setup and control information of said bending equipment. 

8. It Is a system according to claim 7. System by which said proposed sub plan 
consists of the last location on said work piece with which said gripper holds said 
work piece during activation of said bending of said a series of bending. 

9. It is a system according to claim 7. System which consists of location range on 
said work piece which can hold said work piece by said gripper while said proposed 
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^sub plan performs said bending of said a series of bending. 

10. It Is a system according to claim 7. System which consists of a figure showing 
the number of anticipation of re-spotting of said gripper which needs said proposed 
sub plan for each to complete said a series of bending. 

11. It is a system according to claim 7. System by which said proposed sub plan 
consists of a display cannot perform the next bending in said single string unless 
a grip of said gripper on said work piece is re-spotted probably. 

12. It is SHISUTE according to claim 7. System by which said proposed sub plan 
consists of a location on said work piece with which a re-spotting gripper holds 
said work piece during the re-spotting actuation activation between bending of said 
a series of bending. 

13. a system according to claim 7 — it is ~ said proposed sub plan is the tool 
used for performing said bending of said a series of bending ~ system which 
consists of a display of a ** stage. 

14. a system according to claim 7 ~ it is — said proposed sub plan is the tool 
used for performing said said a series of bending — system which consists of a 
location of a ** stage. 

15. a system according to claim 7 — it is — in order that said proposed sub plan 
may perform said bending of said a series of bending, said work piece is the tool 
loaded in said bending equipment — system which consists of a location along a ** 
stage. 

16. a system according to claim 7 — it is — said proposed sub plan is a tool in 
activation of said bending of said a series of bending ~ system which consists of 
a movement plan for carrying out movement of the surroundings of a ** stage. 

17. It is a system according to claim 1. System further equipped with a rough means 
to estimate the cost relevant to proposed each bending. 

18. It is a system according to claim 17. System which generates the plan in which 
said generation means includes a series of bending to the 1st to Nth bending by 
choosing each bending in said a series of actuation based on said rough cost 
relevant to said sub plan accompanying said proposed bending and proposed each 
bending, and proposed each bending. 

19. It is a system according to claim 18. System which consists of k cost computed 
based on the rough time amountwhich said rough cost relevant to the Nth bending of 
said a series of N bending takes for said bending equipment to complete one or more 
actuation of said bending. 

20. It is a system according to claim 18. System by which said rough cost relevant 
to the Nth bending of said a series of N bending consists of h cost by which said 
bending equipment is computed based on the rough sum total time amount taken to 
complete one or more actuation of each remaining bending of said bending sequence 
following said Nth bending. 

21. It is a system according to claim 19. System by which the rough cost relevant 
to the Nth bending of said a series of N bending consists of h cost by which said 
bending equipment is computed based on the rough sum total time amount taken to 
complete one or more actuation of each remaining bending of said bending sequence 
following said Nth bending further. 

22. a system according to claim 19 — it is — said one or more actuation of 
predetermined bending is the tools of precedence bending about said work piece — 
it is the tool of a ** stage location to said predetermined bending — system which 
consists of making it move to a ** stage location. 
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*23. a system according to claim 19 — it is — when said one or more actuation of , 
predetermined bending installs said bending equipment, it is the tools of an 
addition required for activation of said predetermined bending — system which 
consists of installing a ** stage. 

24. It is a system according to claim 19. System by which said one or more 
actuation of predetermined bending consists of re-spotting a grip of. said gripper 
on said work piece before activation of said predetermined bending. 

25. a system according to claim 20 — it is — said one or more actuation of 
predetermined bending is the tools of precedence bending about said work piece — 
it is the tool of a ** stage location to said predetermined bending — system which 
consists of making it move to a ** stage location. 

26. a system according to claim 20 — it is — when said one or more actuation of 
predetermined bending installs said bending equipment, it is the tools of an 
addition required for activation of said predetermined bending — system which 
consists of installing a ** stage. 

27. It is a system according to claim 20. System by which said one or more 
actuation of predetermined bending consists of re-spotting a grip of said gripper 
on said work piece before activation of said predetermined bending. 
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^ryt tX^mtifziO. r^- K;PX(N0(]OLES)ji:i^jftL& ^#5^^*7*7 
36«JI^?>LTV^;5,o J?- • ^-r^t^ou^Ttl. GURSOZ^ -?-<^)^Hi: 

1991#l>^But t erworth-He i nenman nttl&ff^ 
* -9 ftfe<75 ^- T^Mfc :^ r A oRgM*^:^flR ? it S o 

5. mm<D&^ 

y^^. t'Vs,>ir, y*-<yir, ^^\£vir, ^ffl^Mffi^f^ i£:fcffltf#*# 
^1- & <7) ^Sri^T (?) ffl tf ft -> - > ^ t it * o 
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«r L < f ;t * A- 7 ;^ ^ -f ;^ SrM 

z& & o c A D <7)fai£^^ f>/^mm^^* f - ctj^^/n-- ^ f^^i- 7 - 

*ll^<^M^:S§«jfi> *t'«k31Xfitf®«r{^l£t> 

<Dmn:>;m^^m-rh nmm ^ h s m a 7 - ;^ r - a > 



(24) 
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1- ^2. i i: ^ c7) M ^ § 65 ^ ^ o 

m^iMo oti9. -a<^ffl»f«r^T1-*<^JC'i!'g'5:^^'J yA<^#i£m^5E^^, 



(25) #^^9-5096 1 8 

X;ft/i-C r - ->'J^m>5^ ft <7)X*/iT 7. r ^ vlim^^cT) 7 - ^ (D^ftj 



# % 

(26) !|$S^9-5 09 6 1 8 

i - ji/ fi, ffl »f -jr > 7. <^ ft l^=ff + 1- U y ^^H^u -^imtf^Lt § 

S9!b5El-'<§:5^i:'-9 5d4c^o*^#ai? jt^i^^n;^ <K»^rtbf ^ 

? *L S XA/ir ;^ r - f&o ;t «5:fi * tS^«r tf «ll|coX*/iT-9- 

;PSrm^o X:B:/i'CJc^;^yN-- hfi, mimW^I&W.-rh^. mfe<^fttf«r* 
fr1-:&(7?{Ci£:^|?'3:jiiinoXI:/iT7.r-v«r^£-r4f^rai^*o*§, h§r«[ 

^ % o 

»f - > ;^ tuf^^ * i - ^Hw-f^ff $ * jitt^ , Jii4 n -e tl-f tiMlSI- * 

<^ft»fj;#'5illl<^^^ff®t^So*^, -m<^»f^tc;fev>"C#ftJf«:Si;e:i:lc 
J: 19. l#i35^t>M#i<?)ftift-e<^-M<7)ftifS:^tfthfiSr#^1-4o -ei^feM 
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<B: v> ft »f o v> T fi ^ <^<ffi|p 3 ;^ h S: ilii L * afil5&«IS t $ o 
llf^*«ffl Jf^Stc J: 19 ^fr $ it* fi#fc 7 - jJ' (^^ifWJ^^^t*^ 
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o 
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tf® <7)#Bfem^ It ® ^ ^ T 1- ^ Ti: i6 i^*ffl -ij- :^lt ® If $1 ^fife-r ^fig W ;?)^'M 
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-y^yifij^^t^io 
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mm. ^^is.%KX&mmmRv^mm'y:^TM.^^-rm-t^^^ : 

S 5 B (i ^ ;^ r - ->* ^5etiJ^^ -> :^ T A §r^-t HT'^, :g> ; 

men. m5 AK^-rmm'y:^Tj>>7 5<Dnmm-c;$>^. mmfmRmm^y 
128 fi. 7^}\^u^Mm^mmm^^tzii^t:i> 
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m 1 3 C3L0»'III1 3 D^i^ -e*L'etL7-iJ'0 2:^7n^ S^TcS^Sr^-fHTife 

& ; 

H 1 4 A~ 1 4 Eli, m^<D^MM-(^m^^iXi>C AD 'yy^T^<D if yy -i y 
^ . ^--if • >f 7x-x<^^Ji:, ^(75 J: n^£i^yy -i • y 9 y X. - 7. 

m\ 5A(±. l?$^^T^ffl»f7-:J'<7)fi!|®|lI-c$)2> ; 

Eli5C(i. ^^¥Ja2:^x7-^'S^<7)^®ia-c*a ; 

la 1 6 fi, 7 • 'J T. h tiM^&l-s 2:^7nia®*^1-|l-e2fe^ ; 

El 1 7 Afi, BM 1 0 omm^^rMty 7 ^ y ifmik^^-tm-^^h ; 

mi 8Bf±. /^•^'7*T'Mb7r^;^^3t«:^1-|l|-C^)S ; 

1212 0 AJi, 7-:J^ i:7-^ti|»&v>4.B£$*l-6-9--^ • V >J -<^0!l^;^1-|l-C 
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112 0 D~ 2 0 Efi. *E^ffilf«:^1-S7-^<^^J«:^1-|llt?*S ; 

-6 ; 

ll22A~22D{i. Z.:L-cm^-ti>Wy~'tr>:A • •/y>i'(DMmM<D± 

ll23A~23D^i^ ^■/Itlf^^i:^;^. htij^T^Htf 1--i>^l!t31Ifi$r^1- 



112 5 cli^ ® • ftffltf 7^ y^y^-ti>'y-^<Dmi^-rmx-^& : 

112 5 Dfi, • v?r^■f*7-^^^•-'7^^)$r*1-|l-e 



112 5 E{i> *Si^fflJf«r^1-*7-^'OfBM15J>9^J$-^1-|l-e^* ; 
112 6A.2 6B.2 7A~2 7Cfi, $iJll^$-Si|gi-:5><75 IC'fl&^^tl^ 7- ^ <^ 

f?!l§r^1-|i-e^s ; 

112 8fi^ 7- Kb 6' . b 6<^)^MJtie$r^1-:/7 7-C*:& ; 

- h-e** ; 

US 0 {±. fflffi'-'^:^;^ • zfyyi-txMcfzXJ^^:^^^- Ym<onmi^-r 

113 2 ^±^ ti^^y h • ir^) y ^■^<K)miRxm'i:^-rm'^ 
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^1-|2-e2fe4 ; 

12 3 4A.3 4Bli. -if- «tc*^f S^^LS V'*-<DS/M&$r^5il1-&il!tSIS 

^r^l-|2-ezb-6 ; 

123 5 A. 3 5 B{±^ ^-i-^K^^j'^^^bVi^a^m-^^^^^^-rh^MXn 
12 3 6A.3 6B{is 7^i5'±<^n*'y Y\z^m^W.^^'m.-t^'im.:m^m 

12 4 1 uyi^ ■ ^'j y ^mm^^ntimxmi^rmi^^i,^ 

1-|2-c^* ; 

04 3Ai4 3Blivms •2^M-9--^mtc^^f$*L*V'H • jJ^'J yA^rji*^ 

12 4 4 fi^ -^-f-mKnfr^ii^i^^m^^mxm^^-rmv^^ ; 

12 4 6 li, ^mxMc^zx X yim^-r&zfv^7.<Dtii!Mxmi^tmx^ 

124 7AJi. ^m^fii>xM^fzxi:miR-ri>»&mxmi^tmt:^i> ; 
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114 8A~4 8CJi> ;^r--:^tt®f^^4'lCflJffl$tLS*T';Wl:$tL;tffi»f7' 

U-T. 7 - ^5- §r^T 7 7 7 -C$> ^ ; 

la s 2 (±, iCl-eia^1-4fft®f^^v:^r Aony h n-7#ig^^1-7^n ^ 
135 3 ^i^ ii-cm^l-atfMf^^v'J^r i^<^->-■^r>^^-|*I^c^S$tl^>->- 
115 4 li. f^^$^L;tt^®^c^^&v>ffl^f^*^-r:^.«ta 

X^i$:^-ril-c$>:g) ; 

115 5 {±. mm'y:^7--i^(D~3iM^-t&v:^y h • ^7.^'$r^1-|lt'*;5> ; 
05 6Ji, $^JtI->;^rA(^7'^;^^ n-^ . T>^-:5^CLAJL)(7)^;^^^r^-r 
115 7 fi, fiJ|ip>'7.rA(7)/N*-y ^r-v • ^>^i^=^^1-|llT-^;2. ; 

115 8 (i. iiT*0^1-;&ltiiiftfi&vXxi^m: 19 $ tL^^W^n-t;^ ic 

mHAii. mi A EK^t'y ~ <D^m^ ■ ftmr-i^mik^ttf CAD 'y 
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^ & o 



1 . t^iBf^^^ fJ^ 

h 'biiiJD^^t'&o fflffV-'Jr^X • -fvy-fl 2^ x^;^/s-- h 8 0> 82 
> 8 4, C AD->J^tA 74 I±. Sparc 10 SunOS -/^-v^a V4.1.3 
^'l-i^T.T—^y^y ' nr>ea.-:J'±JCi3V>TUN I XS:|^3^:*l*I-CSIife ? *L 
-So 7 6 li> • T^'V^^-^/htS u n7-i>^r-->3 

>i:JltllVME^N*>^$i&^N*>y:{^:^^^>ii(^MH]feig$tL2,t:y h 3 VME^V 

(c. >'^7j:-;^7 7<0-§P«r-««1-aVME * 'J HaSI) ^> » 

X 

So ^^&oT^ gl^<D^i^B6^J-e(iC|ll5)^ CAD->;^rA7 4, ffi»f->-y>7, • 
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2. x^;^/N*- ^80; 82, 84(^LT85)> 'y-'^y^l 6 fi 
A7 4*^ ^^N^-'y^rgmi-s l^J^:il±<7?^f$ft7 7^;^^^^fiK1-^o 3:^7^^^•- 

xfi4^L7^:i9i-;i>m^^> ^^m\mwLi^mf'7-'> :^T-'y3yKi^%m 

~ b 8 2 , h 8 4 , M*l35^(^-^^^^-«- h (^J, l^^-i-^T./-? 

-b8 5) tm:t7 tTgjf^L, C ADv;^rA 7 4 ^-KfflLi^lt^itiSA- 

(Din tsi^m%mMi>m^i%^t£\i^\ti-£ ^i-£\^^mm-f^mi^£ tr^mfrt 

h 8 2 JC®p,gL> fflJfSS3i$r$!i1-*<?)tcu^y h (v-^'Sri^ 
if t T v> * ) nr tg:5^ if ^ (Tj^iftlEH M L T JiilSix ^ ;^ - 
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^j^y^^^-^ ayWmW^ii^'l^ ^■d^t'^'i^^^ S ;t # ^ -t > +)- ^ - 7; <^ $|J® ifeB& 

• 7 2 fi^ ^^'SrfflJfv'- 

y > is It* 1 # i ■i)^hmk<0 ffl t -C^-ffl ifSr^iS LTJIIgl-* J: -9 

A- h 8 2^ h 

8 4. ('eLT^^i^;^^- h 8 5) 'Sr^tf^ac^Hf •/ • yy It® 

^^v';^^ A 7 1 ^r^-Tio 
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x+jp^A- ^ 8 2, S||jx^:^A- h 8 4 i:^S*1-2.o 

^•9 0 MIC. «^^x:^;^A- h 8 2»i> n:^*y hO^MM^'t^Ml^^^V 
y>'N**«7-^'Sr<*^^1-'<ilfi:ttt. 7-:}'<^o- K • 7>n- Kif On-iJ^ • T 

;& J: ^^vi-;i/Mi:'5:oTV>2,o 'Pflx.tf. ffltf->->5r LT#5Effi 
7.- ■i'yyi-7 2\t. I^ft/iTx^xA- h 8 0 55^?)<^^x.*#Oo X;B:/iTx 

h 8 oi±. ffljfv-'jr-v;^ • -fyy-fi 2i)-^h<r>^f'^^fiM\.. mm 
mf'y-'ryT. - -^yy^l 2 56«JgjgTS#5gffltfii!L31tc-f-^)3:X*:6«^,i,i t 
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^l^±^ mi \^7ii-fi.nti:Mn^y \-^'-y^<r>'fxiifyu ■ ^^(o^^y'a- 
h'ib^^tfi^o 

mbCK^-rxoi^. ^7.T-v iM'bcy^^-ti^i-iT^T-v \. 2) \ts 
^-f • v-;i/2 2 icr&oT;^r--:^nc^^o^>r • -fe^p^ v h 8 1 0 a .8 1 

0 b . 8 1 0 c '^ISSL, >^r- v2 Ic^^corJ^'-f • -Ir > h 8 1 1 a . 8 1 1 
b .8 1 1 c ^^fSia-r^ittcJ: i9i£fe$ti'5t>ttLff'^ib'^v>o #;^r-v<7)3^ 

•fhfzt>. •V'-}V2 2<r>1S.^v'Jii^h^7s7' 
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gI5 Cic^l-J: 9 #>^r--^ (13 5 Cic^t-J: 9 1^ 2) 

• V-;U2 2 tcf&oTJ^r-v nc^iccT)^^ . ^r^^p« > h 8 1 0 a. 8 1 
0 b . 8 1 0 c $rl£ttt> 7. r- -3^ 2 • -tr h 8 1 1 a - 8 1 1 

b.8 1 1 c *IS;t1-^:ii:t-J: ^)l£5c$tL'5^>ttiff'^ib'£v^o #>!.r-v<^^* 

. v-;u2 2^xy-:;55vt,#;;^r--:;icMJ5-r*^^>f(^#5gxyi;t-e 
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-f yii% 8 \t. tf^li^^ ' -t^^ > h 8 1 0 Bii/'^y^^-'J • ^'f >**8 
h 8 1 0 b, 8 10c *^'^fi?tL2.o V 1 -CO^-f • -bi5^^ y h<D-mk 

yifs 8^^z.<DiiLW.i^^^m. mirn ■ -tv;^ > h 8 1 1 a*^^'-r • i^-^wb 

o • -fe^^ > > 8 1 1 b, 8 11 c:**^-^ • U-}V2 2±KmW^ 

li^ 

y iJ'^-v^ • 7'f >**8 8«:loJii±<^#3g;^r--:^i5:*li^il$-fr2)<l:^^N*y 
. ^^^,-},'. 8 7 b?^^g^i^1-^>a^^r-g'^fA*fJI^*-/J^- 

;^8 7 a J: i9«fi&?tl^o 

12 5 Aicj:tl»f^ ftlf^SK - tijtp->7>rA 7 0>)f!l#P§g7 5 l^Ty-f y ;^ y V 
$iJ^ip^va.-;U8 7 a:6^i£>t<btt. iJ'y- v • -^-y^ • rr> bn-7 8 

7 bicji'f >:5'7x-;^7 7:*«^Jt^tLSo J:'9MJ^fi> ay Vu-y7 5K 

^-'J'9 7.i; ^^2 l'^;K7)Ay ^J'-^'-v^tt K7-^'/^*2 0 6 

(la 6 A y V . -9— . r? > b n - 9 ^•{tij^im L^ :^ic 
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-f yif% 8 fi> i-f^l ^-f • -b^'p^ :^ h 8 1 0 a$:/^'•;'^'r-v^ • 7'f yff ^ 

h 8 1 0 b, 8 10 c^^^S^tl^o ;^r-->'lT<7)^M • -t::/p< > h<7)-|!c^^ 
, j^yi^Y-'J ' 7'f >**8 8 \i. ^M.<r>7.T-V. of ») r- v 2 ggjetllC 

7'f yisz 8^i^ % \ 1 i;n.f£§^g?tLSo ^>'7^r-v • 7'f 

yiS% 8*^'i<7)|iAgHife;g,H, ^1 ;J^-f • -ti/^ > h 8 1 1 a^^'^^ • 1/-;V2 
2^::^&o■Cgfifi$n^ AyiJ'y-v • 7'f >:^r8 8 tcJt LTa^$*L-|ii:$ tL:6 
o ^J'-f • ^^:^y h 8 1 1 b, 8 11 • V-;V2 2±lc@BS$ 

la5B^i^ :5^>f 8 1 0, 8 1 1<^T7^>p<> ^^^5:S^5e^r^S1-^ ^ 
y^y-v • 7'f >**8 8 loJil±o#5g7.r-v^tefili5^|!l$-^;2, j:^ Ay 

i^y-v . -If-*- . 3> 8 7 htm^ri>^mi^tfXtimm'^'y^- 

)\^8 7 a J: ^3^Bic$tL^o 

1115 All J: tiff, lt®f^fi£ • MliPv-TL-f A 7 0 (DWM^7 b\^Ty^y:^yy 
ftiJtp^va.-;i/8 7 a*^'i£it^*i> v • h?— ^- 3> 

7 h\:.\t^y9y li}^^\1fhfL^<, l^WMK^t. 3>hn-97 5lw 

y-vf-:J';^^ -^Vi-JI/fi, ^2 ^^;^<75/^*y :?y-->'^g K7^/N*2 0 6 
(I16#H8) ^r'e^^>^ ^'y-v • -^--jK • n> ^^-9^rf^Ilf$lJtPL^ :^ic 
f^i6?*L;t3> fi»f 7- ^ ;^-r--> a :/<75Ay ^^y-i; • /n- K-^; 
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• -^V-^ • rr> 2S0^n- K •T>n-K-D>hn-746i:* 

ic, fOx. ffia 1 n V Y fijfp^ V i - ;p 4 4 ct) j: ^ <D h 

|^f^M7'o^^9 5'^^'lt^l> A-i;3;/1.02j (199C«pl0^29H) icfE«$itT 
V^i&o ^<^^l*l^*> JiJlT#Mi:V»'9 3^-CfE«-f*o 7 6fis 

7 5 ii, 

^7x-X-7-^r;^f^^77 SrflJfflL^ 13 5 K'J' i7S0^-b^-9- 7 8 
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-^y^ • ■:f^yi-7 2»c^igg§tL. ^\zmm'y 7.7-2^ 7 5 ^m}Lhim.<D^'J 

2. •/UT.RU'L/UL^T.^ 9 4. /N'-y ^'y- V • rJ'X;}' 9 6 > mW)y^ 
'J 9 8, ^Jt$im*v^-JH 0 2. ®5^^^aj*v^^-;H 0 0 5&^'^f tL-&o ^ 

y h<^V^;H^SK9^/U l9«^$itSo ^'^;^2^SK9^/^*CDD)^-|i, 

n**-;; hDD 2 0 2 ^ T'l/T.JIU^L/UL DD 2 0 4 . r- v D D 2 

0 6> V') ■;'^^°DD 2 0 8> 'J • -fe^^tDD 2 1 0> ^T-b>^DD 2 1 
2, iS^y-v • -fe^-ij-DD 2 1 4^ ^^-^y^DD 2 1 6j!i%^*L&o '^^ 
;nilSK7•Y^^'^:l(i^ itfcJ^±<^MffAai;!3VME*- K. i*S[a±<^)A/D 

220. 222, 22 4:*«'^ttL*o 

^J&oT^ -f >:J'7i-;^ • T-^r^^'V 7 7 J: i9^$tLS J: -9 ic, $iJtp>' 

tL:|>6 ^1 l^^'^vo^SK^-f Aji, t-zfy 0 , ^n-X () , >; - K () 

^ ^-f > 0 > i c 0 t 1 0 . mn a p 0 ^^^-^tp^^*^^^? ti^ U N 

^fiK^'f A»i> ftiJI»->;^rA 7 5 K7-f ^N*W<^-f > ^J' 7 

H^l-a J: -9 ic, ;^i^5i^lSr1£v^^ifi$tL-&o 2 K7-f /n*<^7 * - 

V7 h";7i7 • ^':5'7x-;^ • ->;^r A *L*o K7-f AtcHC-fiS 



^ 9 
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it*C:t*«Mt Lv^o VME*- KJCIi. miJH±<^G e o n i c sSSl 

1"* l'|@iJil±(7)A/'Dn>yN'-^, ■BnJx. (f n ;^ (^yhyyV 

4'IS^fflTOf-^>^^V*^1-*) >^comXVME-240^- :5tt>VXJ±Xycom XVME- 
220;5tO^/X{iXVME-2125j?- K^(7)3 2 ;u • r'-f ;i/as*'}^'- K^i^'^ 

n**y h . ^'X^ 9 2> zn^:^:&lfL/'UL^:^^ 9 4^ Ay t5'y~v • 7. 
icftij^-r S t ^ i <7) ;^ r A ie»t lb *L ;& ^i>«' 5: -fe > -9- ^s^^l" 2, -b ^ 



# % 
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jL T j$ '< ^ T a o 
1J- YKmi,X\t. CK^i -9 



tL*ii:35«M* LV^o Miq. VMEj!7- KfiJi, ltfcJ^±<7)G e o n i c s^Sl 

220jtO^/X»iXVME-2127}e- K#<^ 3 2 ^ ^ > ;i/ • y'^ Jl/iB^**- KjJ*^ 
n;^ey h • tJ' ^J' 9 2 . 7'U;^:5l?/L/U L :5':^:5' 9 4, y^yf^r-'y ■ 9 7. 

y vm <7)^M}iMj^<Dmm cornea. itjtfijtp*va.-;n 0 2f*i-ciiife$ti-& 
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^ $ tLS a - ^ > (Oife:^ K L T 1 4^ ffl »f -> - -{r > ;^ (7)3ifig ICiK^g 

g^f^ igrfijtpi- 4 -> ;^ T A H J: a ffl »f i/ - >^ > <^ 'ii-S X^I =Sr }t SeI" 

*=fT-r*7t*o-f l^Tt y\- - Y^m'^L. M^/4=MftiiHf$&*#figL 
> • 7°7>:^7 2 k^<d^ y^i^u^y h - aT. vwtfM^Wi'^ 

- h 8 2 fi^ mf'y'-'^y:^K^\1ri>^^mif^^^i-^fzibKU-i^<Di:<on 



(46) 1^^^9-5 096 1 8 
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^ y ^(DtD^mtL^'m^^^. miiUMx:D7,hi}^m\i (^(Dmfi}^^^-v ^ 

X r :/ S 6 T-^^'5rtt®;65f^ fife ? i i: m\\'m.^ ^ht. W^lM\t7. y- 
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mis 

(7)3;^ h^jiM}i*!l?I1-;5>c:i:'tcJ: V). b ^- 'J -f :J'#ffloj^#$r§lt 
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(a.Dt: J.- ij 7.r ^ y :^ 

4 a t;?&-3-CE6tf ^ti^rtas^'y 3 3 ^^-rS7-i^ 1 6 tiTV^So C:<75 
7.T^ yi^K^^^^s &\m3 4 h, 3.4 c. 3 4 d l^f&o T|l=fT$ 

Sij<7) t a. - 'J ;^ X -f iJ' i t . WgKffl »micf&o ffl tc> ■mf^3<o 

1 6 f*^ l*l^ffltf^3 6 a, 36b.36c.36di: 

*t-5^^aiJfjt3 5 a. 3 5 b, 35 c. 3 5 d ^r-^tf '{x^ i: LT^$ *LTV^4 
o i<^0^«n|-?ji, l:i-';;^T'f y i^tcttv>s t*lMtfj^3 6 a~3 6 d tcM 

jsi-?.ffljf<^iri^s ^^mims 5 a~3 5 dKnm-ri>n3mfi!}m^7^^i> 

Lv>o 112 5 etc, ffl»fj^3 7a. 3 7 b tcr&o;t®V^ffltf t^JCfflkf^ 
3 8 a, 3 8 bJ:ir&o^s::gv>lft»fSrJ&1-a7-^'*«^$tLTV»So ^&oT^ fflJf 
1^3 8 a. 3 8 bi::f&o7tffl»f(^fri;> ffl»fll37a. 3 7 b tcf&o;t ffl»f;&«* 

3 9 0-C^2v^ca^-rai^gPDB3 9 a, nUMZ 9 b Sr'ti-* 7 -iJ' 1 6 75*^ 
^ti-Cv^So TO®»::Wl51-*ffl»f)6«IS:«(llwfffc*L*i:, :^^c^1.f|5^B3 9 a 



(50) !^«^9-5 096 1 8 

f±> 7-^ 1 63<>«> 4tl'ftL#fflff^2 7 a. .2 7 h i^m-oXSiif hili> 2 ■o<D 
6.26b ^'^ti-^<r)h LT^$*LTV>So l»tfj^2 7 a. 27b fi^Si^-ei) 

S#m U :^ h ^H^^ tia o U Mi, US H^f 7 - ^ 1 6 <^«?IJ tcM 

L|E5E$tL;g>o 7-^ 1 6*«f /i'e'^'2:^7cMJ-**Mlw, -?-c:^^^^o)5^<^) 

•^f - f-^M -CO j^^5-<^•^^ - f- «r JKJt & ?t 7 ^ 

$ ti;t#m'b)ijD^ icfi 1 oJ.Jl±o$tl|-c:fe;eM$at;iA- 70jg^7&«^ 

129 fi, 7-^^ 1 6 t^itt::M/S1-*-9--f- • 7'; - 1 5 Sr^-tHI-e^ao 7 



# % 

(51) !^*¥9-5 09 6 1 8 

> mf3, 5l^^tJiSi-Sy- K7&««flS^$tLTV>&(itLt,OfflJf$-Htfnt UT 
. mf3. 5«riiL"CM2lO^-9--f-*-rSie:'||'b^v^o Stms^l ffiif^rffl 

Ca.2)$ijEg 

j^m^fi^y^-ymM<D mm^s^m. tfii 4^ o^f^ - ^ > ;^ <75 * 
mm. (ma^^^wni'hmm ^mx;i>&o i£ft->;^rAm:>)4^$tisM 

J^i^* y a. - (7) f^m^S^m. S iJj 6<» H 7 ^' 1- S * . #m WitB * 
(H^-^r) tiC^aj, mriei:l^^<7)T-^^it^{$vO. i(7)|| 

(fiJMCa 2 3 4))) 



^ (52) it#«¥9-5096 1 8 

;t1fi<^ ffl If Sf^ o ^ i: v» -9 CI i: H jS: S o 

t^i^-'S' r*j a. rv-r^PK^-Kj <D'istmi^tc 

o 

sij<^7>f ;wK*- r?j :ifni. mmx-(^m^^M^^ 

(ttJKS(C?2-))) 
(flJKSCC{23r4'))) 

(SUE CC {23}* 4-) 





#«^9-5 09 6 1 8 



CI* 4-))) 



1 ^)i^'-^nK\i\^^'ffi<7)^<Dmm^^^tf^tiimn-^$>y). ir)\y--f\t 

. ^^<7) ^)\'~ '^(omm'^-^i^^^'^lhhh-fh '^'^m^'b^ 1 o >i i 



$ijRS<7)S^ic'65fflprtg'^?^i^<^»#{i. NOT. OR. k^'Qm<D-/-)v^n 

;/ - ^ > >!> (7)Sm(7)M#Tii =5: v> i i: =^ ^i^-r C N0T7) h-f^Z-h^-^^^^ 
<^;J- ^ l^- ^ T^. * AM t 



(•{{12}* {34}}*) 





(54) 



i^S¥9-5 09 6 1 8 



(•2-1) 



T<^fflJf=S:^';i'-7''fk1-SMEl^«rig±^**o I1I2 7B-C^±^ #A-';'fflOffi±- 



TibtL. mmw. f^-vmw. ^mmm. 



(*2*r) 



(•{{12}{34}{56}r) 



(55) #^¥9 - 5 0 9 6 1 8 

ca- 3)^11:^ it Km ffitf 

2o<7)ffltfj{)«^a^, M^ims<Dm\f5. 6x-^i>m\mimL. ^nh*^ 

^:^:i>nr|g'r4;i)Ui9^<^^J:^tcffiJf'>-^>'>^ • 7*7 >'^*«*^f-r^>•9--f• 



(56) ifiF^^pg-s 09 6 1 8 

\t. m-ci^y- ^'-b^^^^^v^W^x^tzm:-. Hi&y- KiTMS v;u-->3 > 

V)\'-'yBy-=y-^y:^\:.Mh.TLt^i>o 

9 7 <7)^#fi<j'r44& t g tIcT) -^gQ<,:^|p] ^-r ^ t: ^ - X r -f -7 iJ' If $S 

i>v)\y-'yaym^^^<oTzr 

n-f-«jgLTv^:g>o TT"'; ^-v' 3 >Hi3V^T> V -> 3 vJij^^^^fiJ^^I- 



(57) . !i$a¥9-5096 1 8 

S o 

y :^(D^^^nmit. ffl^fl, m\f2, mf3. mr 4 ^r^hs^&mfKMjz^ 

ffltfl. ffitf2, ffltfS. ffl»f4lcmi-4o 



(58) #S¥9-5 096 1 8 

^1 y - Ki±TO^'?-'7liMlS1--i)o #-9--f- • l^^;utc^i/^T, OPE 
N';;^ h±<^ft^y- K56^'«?*i, ^i^^fitzy- ViiOPENV^ h'ii^h'S^ 



(59) !^a*9-5096 1 8 

13 2 OB, 2 0 Cli. -?-tL-e*L2® 2 6 2^ 1 $Offlkf^2 6 0 ^r^tl"* 7- 
^ 1 6<^»^#^:«aJ«r^1-|at?*)&o Mt^. #132 0 B. 2 0 C t::Ji> Ji'- h • ^ 

- 2'(iI(^j!A:^y - K^-^tf-^f-f- • V 'J -<7)^l l/^^Pf T-(7)/- K 
l£;>C$r^t-li>6M>j-KI$tLTv^;i)o (2 2 0 BT'{i, 2'fi(^i(2;:fcy - K:*^'^ ? tL. H 
2 0 C-Cfi \m<nm^J- K)(>s^?it. 'ft&<^y- F*5$iJR&$*LTV^aii:SrgL 
TV^^o 1112 0 Bl-feV^T^ 7-:^ 1 6±-eio<OffiJf(?5.?fc^^f $tL:S7ti6, 2 

ffl»f ®2^>'ffl^f7-i5';^T-->^>'<^^'^^raI*I^c^fA$^^T*^f$*l^ 

A$tL-C^tf?*LSo 112 0 Ci;i3</^"C, 7-^:' 1 656^ftJf^2 6 0 l^lf&oTffl 
»ft>tL:&i:, ffl»f^ff<?5|^, 7-i}'<7>^<7)il®Tfi7-^' 1 

6;6«ffli6^JV^^I®v^^$Sr^1-a77>v UC>3jSo tJ£oT, ffl(fj^2 6 0 

'5:»ttLtf'fcf)'5:V>o ^3&•^T. 13 2 0Ctc^1-9--f- • '7 'J-Jcii l'(@<^y- Kn 
iL)5^'^f*LT:fe?)t\ K no 75«^2 K^-g-tf J: 9 i®#i£:^$*La-:& 

y - K {i ^ ^ ti^Sr ffl - ^ > f*I T'c7)^f^pr|gt4(7)#it;5^ i t 

l3 2 0Dfi> Eltmi, 2<^)2o<^*itji^fflkf$';ir1-*7-^' 1 6 0«aj«r^-r 
),(l,l\(2^2),C2,l\((12)^l),((12),2)-c^i,„ it^J_h, -^^BJi, *E^tt 

$tLTv>*o c:(7)^itj^ffljf (iai,2-e(^iwii^ffl»f) <r>*m%mt. ^MW^J 

- K-C5E*t)^l2.o ((12),l),(C12)2)-c^So ® 1 lift tm<7)^tfeil® 



# % 

(60) - 5 0 9 6 1 8 

^ OPENU:^ hlc#:5^*a:a^fc*-5/5^<?)4=iJ»fWi3tL&o 0 P E N U X hj&s^O 

1 2T'0PEN'J>!i h5()5^T^v>ii:55^'#iJg$tL^i:, MXfl li 7. r 7" S 1 
8 KMtto 

:^Ty:fS 1 STfix OPEN'J;^ hrtiw^-t^j^t^^y- K*«^x7:^$tL, 
S:/h<^f^l«:^1-*>/- K:<)*OPEN:5>f>|!(*)ll^:5^tL, C L 0 S E D 'J 7. Mc® 

^iii;^T-7 7'S 2 2 icii.^, -e^l^y- Fnt;5>f^> -e<^'i^-f > ^25lO=ltf / - K 
<D^^ > ^ =Srii >9 > y - K no ^ T-illCiijS|:1-S Cl t J: >9 V -> g ^^1^;*^ 

-St. i!!k31XSf±:^T^y7'S 2 4 JCM^tLSo ;^T';''/S 2 4-eji. y- Kru 

^!!.3iX?lJiy!.T'y T'S 1 2tcMSo 



(61) ^^^^9-5096 1 8 

H/'o itz. T.TV'f^ 2 4lci3V>"C> #^aif^{l> OPEN, ^fiCLO S 

i^'Srfl^y- Knjli> :^tcO P E N V ^ h i^tL. ^ti<^ 
Knj:d^^3i6tc nil^:^fR]#»t$tL&o OPEN, ^;i)VMiCLOSE 

J: ^ if i: ^^ffi^tL^c f^i:^e<7)y- Klc1"ei::ill^#>t$*L;t f fit 

#tt?*i;t f^T&U >)/h? <?*L* CLOSED 'J X h±<^^^y- Kfi. OP 

EN'; 7. h±c7)«HJr^tL. ^*l^<7)^§y- K nj lcov>T<7)4^V >^;^)^'SO^ni 
J-^r|q]#Jt$tL4o Xry/S 2 4(7)^^fm> MX^i{i7.r y 1 2lcM<5> 

o 

ll22A~22D^i^ E 5 A t^^-T ffl»f - -fyy^l 2ir J; Vj^^f 
? tL ;2> ffl ^f V - ^ >- ;^ It® f^fi!cX^ic7)#5E^ife^J 1- la -e^fe o ft -> - ^ > 

ail- s 7 ^ i ^>(5r5i^^^#m-^ . ^ff $1 *i a ffl tf * i/Bfliif $1 1 ffl 

7. r y y S 2 8 TvN'- 7 7 7 ? tl?> i: . $!kSX^i{i7> r y 7* S 3 

0, S3 2, S3 4icii.^, 'f:(0mK^J~^7.y<- hTb^m^t^ti^o i ^} M 



(62) i|#»^9-5 096 1 8 

hfl^bo ^<r>^k. T^T^rfS 3 8 t:i^v^T> OP ENU:^ h's(7);i/- ^ . y - k 
tc, y^r 7*3 4 0 lCi3V>T, OPEN'JT. h:^5S;a^i:'-9>^^(^^|lJ5E/{)^^T^5tl2.o 
o -is. OP EN'; 7. hJ&^^T'S: 

fttiff, *0.31X^ti:^r^7 7'S 4 4 ICjt*^ '?-i-e^/h<75f ^?r^1-:S.0PEN 

U7> h±<^y- K>i)55tt,tL> CLOSED'; 7. Mc^^ir^ti^o Mmtz^- Y 
\U 112 2 A~2 2D<7)7a-f-^- b(7)XfI^ia§g^;g,7t:ii), nt iria^l--^) >1 

2 2 C<^±gPl-^1-7.-r y 7'S 5 0 t^iltfo 

J^ry :/S 4 8-CV;W-->3 ^gj^^i^'it^^ti&i:^ MX^Ji. ia2 2D<^ 
±f|5JC:g^f y -/S 5 6 t^iitfo -7 "/S 5 6 "Cfi. fttfv'-^:^;^ fc^tc 

/s*- b:d^)5C7)^;t^#Oo ^^JSTjUlFx^^j^A- b;5tr>^i^^i^;;^/N-- ftH*« 

$Wf>tL-&t> ;?.r yT's 6 4 tc^</»T. mkmm 

7. r A - > -»?- U ii * o 
fil±. 13 2 2 C<7?±g|5H^1-7.r 7 5 0 $r*a[^1-&o CK^X^-CJi^ y-K 



(63) !|#*^9-5 09 6 1 8 

y- K'biP^^ti-cv^^o 

EN'Jt; h(c^-)i:(btL;5>o MXfUi S 4 o l^3t<?^> 0 P E N 'J x b/i^'^ . 

-3 ;J^<?)iW5e7&^'^: ^fi^o OPEN';;^h t^^t^^M. :^ r 5' ^ S 4 2 T x 

. S46. S48. S50. S52. S 5 4 ^r^^fi-^o 

ia23A~23Dfi^ ia22A~2 2 DK^tmf'y~^y :^nmw^xm'c- 

^ y - Y<7)^^^fl\,Z^LX. I12 3A~2 ZDK^r^miMt^^^l^^^ o 
6 8 i::i3V>TI^#y- K75«4siJ?^$tLa i:> :^lc*!k3iX^I(iXr y 7'S 7 0 icit* 



(64) !t$a¥9-5 09 6 1 8 

- Vmmm^ii. ^J-T'ftiiSa'^J^ h*!l^TXa:(>^ :^<7)M'&i^|iy 



# % 

(65) #«¥9-5 09 6 1 8 

<D^^y- h'KM^. B?k<r>y- YKn\.xw^^'f^t\mY^^'BLVF:2::^yn 

KmL. ^^-ts 1 0 (it^^-ri^r^. iiiD<^x^;^/N*- h^itsjift^tL?,,, 

> ^^'^mk<DU^^. JI«<7)-9-:/itii;&o^3y^ hlcov>T<7)jiijDx^jx>A- h 

>^ 7^ S 9 8 ■^(^jlgl.x^ 7. A- ^ 

;6WJ^tl^i:^ ^tSXfifi, 1112 3 D<7)±fBlc^-r;^-f 7 1 0 2 icjitfo 
T^T^zf^ 1 0 ^fn,=Ck' +h)„e+(k' +h)TE*(k' +h)«,n:g£v>, K 

aiimmili^B'oXmfhii. y 7 > h imimz KB-^Xt^ifhifH* 
o -^--f- • '7';-<^^l Kno. of I9JV- h • y - KJ±, ^±HflJf^p°nl 6 



(66) 1#^jp9-5 09 6 1 8 

y y V b ii^y^ l^tf A ^ tL 

$>L?,o ci*L^ 2'(@c7)/- Fj^^ii^v>T> m\f'y'-^y7. '-fyy-fM. 

TV^&o ^3 0 fi. y-^' 1 6± 
X:S:/i-Cx^;^7s-- hHJ: i9i!l>9^Tf)*Lfc3>^ htcji, 6 0 0<^k h i: 



# % 

(67) ^#^2P9-5096 1 8 

^^oT^ no:J^f) ni t-^<7)^ Vp( > h k h (X:R:/iT<7)7tii)) fi 6 0 0 
6 0 0#i: '^^o 

ft*W#L;t'bO^ of 19, h=k^ve [?^t}<^fi>f|&+ (2)]. "C 

h . y/-^<r)m^<DW^W^'&i^W^ii^'^<^r-^=ho ^<7)y - K<7)kflt(i> 
1^*° • ^^<J 7/^°^:^<^ffl^f<^SS'^>^r- v{c#iJl$.-i*:-5>(7)i;.g-r^^MlcSo' 

YizX^m^^Xhfi^k. h3>; h;i«^tti:&o iS^f x^;;<.y^♦- 
^*!l'9^TOk, h=fx hfi-etL-etio, 3 o-e*&o ^ 



(68) !|#^^9-5096 1 8 

(iaill^'fcS#>t1-^ii: {i:^nrt^-e**o n^K-;' h • i/V y A:;i^^7- ^ 1 6(7) 
»l<offl>f-C*«3, ^I^jS: < t ^> 1 o<7)j^r- vji^'ii'Mt i5:;^,fci^>^ 6 0 0-C*i) 

•^^TBMl 0 0 7-^^;^r-v'3 -J!S:<Dffllf7-:J';^r-->3 >t?f±> 



(69) #^^9-5096 1 8 

>hrr;^hfi, 1 2 5 0, 1 2 4 6 "CiSo t^&oT, y - K m 1 2 5 0 <^'^ 
ti-'f V> > hnT; ^^rJtL^ Kn2ti 1 2 4 6 <7)-^ft^ > ^ l'^ > b 3 

'■KtcMlSi-^y- Kn47!?^-g-f ti^o y-Knj-eii^ fflJf->-'5r>'7. • 7'7>:^ 

Ttffllf 2>6^<bfflif 1 (oft), y- Kn^iia^fjy- KnO i;^ilj1-^^> 
^^•^i^f^£m^5E^±'£^S■e^i'5:<'5rSo L:d^L. -K^J^-a-, -f^^x^^ys-- ^5&s>g- 



# % 

(70) #^^9-5 096 1 8 

ffltf->-i^^7; • 7'9>-^-:5^^®r«9$-Slt*i:, k37.hi: t"C 6 0 0 
«-^=ff-r&7^:«6lc{i'(^ffl;^p-tgi:'5ri9^ ffltfl'g- (fflJ/i^l Ji^&o-C) ^fft"* 

fzt>. Whn;^ h(7)-^lt{il 2 0 0 i:^ai$tL;5>o ■9--f-^#$riiLT. k n 
y^ h f± 0 (^^<75;^r-->':6^''il«S-efi'S:vO, ggli 6 0 0 (miEy - Kli^lSI-^ 

fix «D^k=fX h-g-lt^-fb, -eoffSEy- K«:^^■C^E■0^5ey- KJ^iMI-S'b 



(71) !^SV9-5096 1 8 

m^E<^)k r^;^ hf±6 0 0-C**/v:fe^ h^XMi, 1 200-600-600 = 
0 tHho 

bjd*. 1 2 4 6<D'^lt37. Kn2ill^-ClJftc#ai?tL;t 6 

S^y- Yh \^XnA-^Wf. ^<7^J- r^Tu-K-f^^t\zl^m%>f- K«7)f^ 

7L7t7-^ 1 6 i:^i><^■C^ §^y- Kl?^-5>o htc J: V)#IJS 

$*i2>=r;^ hfcji, ^(Dl-mmV^T.y. 6 0 0<^iLaiX:^;t*-Ck3 7. 4 
O^tBSftk 3;^ ^iSo m^y- Kn5>6«i^y- Kt^^tiTv^;!,/^ 

o tlfeoT^ 6 4 2*56 0 0 M;i./iT'^ltkn7. hS.O' ^ (^)jSSlk n;^ MciiiD 
$*i> 1 2 4 6<^'^tff^ii:^L<'5:*o C:oJ:^*f^fi> OPEN±JC*/i 
aoTv>;&y- KMTJi. ;t'{)Sii'5: f ^i-C^>2>o 1«fe-pT^ Ci(7)y-M«g;^y 



(72) !^^^9-5096 1 8 

■r-i>5t'>t-e#;2>i t56^-c^2,;t*> -R^j^^x/N*- 

^^L;ty- Kb 6" t b 6 <^^il<75Jti?i/7 7:^^'^$ tlTv^;i>o #5Ey- Kb 
6 ± -eia -> - ^ > ;^ te^M 7 ;i/ 3- X A >^ft ® UaT^hM^xib^ 
%^^ilX\r^^^^. Xry-ZS 6 6 (112 3A) , S 7 6 (12 2 3B) , S 8 
8 (02 3 0 #^f^^V>T> -^^fx^x^N-- hO-^f^ffSSO^s:^ h> 

■piJx.*^ll2 6 tc^-t y - K b 6 #(^)y - K**. 
[^Ilic:^1-y- Kb 6' #<7)-9--'^ • 7'J-|*I<7)5!J<7)y- Ki:ii:iii;$*L2>o CIO 
Jfc|S!!T-(i. y- Kb 2. rl, b4. b3, r2, b 5 *-^tf y - K b 6 <7)^S 
iiK b 2 r 1 b 3 b 4 ', r 2 b 5' ^-g-tf b 6' <^'^^t JtlS:? 

^>&y- Ktsuoy- Kto^|^*f«J^1-*<^i;lieffl$tLS:^ii76«gg'fk1-a 



# % 

(73) !^W9-5 09 6 1 8 

Wfi, -e^^-?tL«#J^*:^^^•- ^^ jm^^^^^-ym^^x(oy-]f^m^ 

|ijx^7«A- htcj: y)m^^Xt:>m>'^zftm'EL^^7. Y\zmLX\i. 

02 9~ 3 1 fix 1215 AH^1-«J: ^ *t|-®f^BK->:^r i=> 7 1 <^IIJfi«1IJc^Jt* 

h 8 2 2 9 (C*5V>-C. ^05$^®Pp^^epQ 1 , Q 2 

. Q3, Q4, Q5J^5^?tl-Ci3V). -etL-etlffltf-^-^^^^ • T'^^^? 2:d^ 

i^x.<^^epRl. R2, R3, R4, R 5 "b^? tlTfe I9 x 

A- h 8 2 ;d^i9ffl>f->-'5^>:^ • -fyy-fi 2^<^iii§;*gLTv>;i>o 132 9-c 

sr^ix Ei^cDM. mr> m'^^\'^x%,n-m'$-<rymwx%i£^^z.t-k%m-h^ 

■i?--f-|li&1lf<^^>&'K>f >' h 02 2 Aco;^xy 7'S 3 0) ICisv^T^ ffi 



(74) !l^^3|ig-5 09 6 1 8 

7 2tcM*)5it-o i7)IiI^JCfi, ffi»f->-^>7. • T'y^f-? a^^i^^l-'^iJi 
;^ <^ ffl ff ^ T ^ 7 1- * ;t * M )5: «/M^ '-K ^ * ^1" ^/ds-^ tfi^o 

m^R 1 C{?!i, 112 2BK^-rmfi^-^>7.tmff^xm<D7.Ty:fs s 8) 

tt^C^ij, 0 2 3 Ai^^-rffltfv-^>;^BtiifNB&lfI<7)7.Ty -/S 7 2)o SP^I 

h<og^;{i«#t*L*o i<7).^lc|l5LT{i, i^®pg**=fT-f*;tJ!:>> fge tj F 
EL^^i}m^^^i>o KPpIQ 2 ^^tt^^ h 8 2 {i> 



(75) !|t^9-5 096 1 8 

--J^VT. • 7'9>f-7 2^<^ia.igiR 2«r2l#1-&o Ci<0!il^fc{i> kJlO^hn;^ 

KtcRCjtLT. hlc^JjiltSfn^^tf -9 0 -9— 

EL<7)rg e tJI!lPI«r#iJfflL, i&»||ftloS*^#tfSiJc^«F.3Q 3 -^^^ 
h 8 2 U3§l#1-*o SPgQ 3 \^'^t.X. m^:^^7.>^'- h 8 2 Ji, 
3i::*-r<J:^j5riSiF||tHf^B&«r*^Tl-*o ®^#tlft®f^^J^fi^ 7-:J'<D 

- h 8 2lis fflff-:^-^'/7. • zTyyi-l 2 IcgligrR 3«:^l#-r&o i^V>T> ffl 

<^^x:^;^/N-- h8 2H®Rg«-ff-9o iO®P^Tfi> FEL<75 Tg e tj 



# % 

(76) !^«T9-5 096 1 8 

^ ^J-^tf r n 7 P 4 tc^ $ tt ^ ltii{^^ 1- ^ o -9- - W 'i^" tf® {-^SK 
^^Kjs\^>X. 'f^#j:-*7.A- h 8 2 Ji, jf§:^WJ::^t'-6ffl>fv"-'Jr^;^ttii<^ 

- h 8 2 fi, SbifZ^-^yT. • -fyy-fl 2 tCH^R 4 =^^|#t-^o -^<7?m^ M 

V^T#^fi^;^/N*- h 8 2 llfipg^r^f -9 0 -t^^f JC.:^;;^^- h 8 2 (i. 7" 

n P 5 ^y- vltM{'^^$'||fi-L. EI^g^R 5 Km.^i'ji^'^y ^ ^- 

i^>!>/N'- h 8 4lcMLT**i)7t:ii:Jc^ri9, 'e<^)ttii*W^i^ mftx^^A 

4:5^^S:ij!?■W3lilt^®S•$«'5>i:^ • -f'yy-fl 2\t. W,^. 

113 0 ti;^1-ffltf->-^>y!. • -/yytl 2 i:X:^7l: 

Ta^^:^A- K8 0 H<^^a-efi. ffitfv-^^V';^ • 7*7 7 2:;5>f)<7?KPg>ii« 
SMQll. Q12, Q 1 3 i: LTg$*LTi5l9^ t ;^:ia^'{) S^g^i^R 1 1 , 
R 1 2 , R 1 3 LTt ? *LTV^i>o ^15 1 OgTOQ 1 1 -"f-f-Pli&ltrO 
*;2>l^,iSi;^3V^T(«nj, 13 2 2 AtC;^1-fflJf->-<^>7.ltii'f'^^Xfi{c^(t^X . 
r-yT'S 3 2), ffl>fv->^>X • -fyy-ri 2 X;i:/iTx^7>/s*- b 8 0 
\z^<r>'}^^^^ih-ri>X^^^L. FELO fp 1 anJ -5 Hjpl^r'glv^ 
it$tLa/N--yiS«r^#t- 2.0 2>ii«^1-<):9'5:®Pp^QlS:$«*t, 
X*/i"CJ:.^;?>A- b 8 0 fi^ i^tC^i^^r/N-- 7 7 r >f ;v«:^*ttl-ro i^V^Ts 
X:i:/iTx+;^/N'- b 8 0 fi, 7*0 P 1 1 , P 1 2 , P 1 3 lC^1-;^/^r ^ff 



# % 

(77) !|#a^9-5 09 6 1 8 

0 ii^'fcfh®if*<^^Wft®«:/n-;^^p 1 1. P I 2, Pl3lcjK^$*i 

X:ft/iTx^:;^A- h 8 0 (i, EI^^R 1 UC^-fJ: 9 ^Hl^'Srfflff 
• :/y>t7 2 -IS^^'Jy!. h^^L, ^«>5"&Ji'ttSr ffl If 

7 2 JC^1-o i^V>T 1^2 2'S><r>7.TVf'^ 3 8) , fflffi/--{r>7. • -f^ 

P.gQ 1 2 $rX^/i-Cx^j;?.yN-- h 8 0 ^oClcDSPg-efi^ FELO fg 

e t J SlPI>5J#ffl$*L&o X;i:/iTx^j^/N-- h 8 0 fi. ffltflc^fjSI-* 

1 4 ic^^tL^fta^^X^i^^^fl-^o X:^/iTx^>!;^N°- h 8 0 {±> 
EI^R 1 2 *^Lt:fflff->-^>:^ • 7'7>'t7 2^::^x.^ k, h3;^h,(|ia 

^1t$|^ Ji'fS^-^tfUli^R 1 2liJi^ '^^F';x h 'b-^t ^tXV^&o X:g:/iTX^ 
XA- h 8 0■^^ Mt-flfe<^x^xA- h 8 2, 8 -?-<^m<^-if-f-^fr$r 

^7t^ yjw-->9 >;i)^J.o(tf5ti^ tCfaj, 112 2 Dlc^1-fflJfv-^>'7>tt 
a-f^^X^OXry 7'S 5 6X X;S:/iTx:^7>/N-- h lCij^7*}§;^1-4gP3Q 
1 3;*^ X:ft/iTx^;^/>-- h 8 0 lC^P>*LSo ^l-x X;g:/iTx^7; A- h 8 
0 l±. ^Oii^'5r:tl^«ka^*^T 



(78) #^^9-5096 1 8 

- h 8 4 5i)^'^T^'<§ftll-MtS5^t> ^<7)^^^W^o + 1^ 8 4 

o 

13 3 1 K^tX^K. m^fiz-^yT. • -^yy-ri 2 (i, f■*=ffM^ MM 
^^t^. Srp^Q 2 1, Q2 2. Q 2 3. ^Tt^HI^^R 2 1, R 2 2, R 2 

3 5&^'^i-®rni'^-g-tp®rpmo'ti#(7)f^lT% h s 4 tii^'^ff^ 

o tTC^J^ E12 2 A{c^1-;^r2'7'S 3 4)> » 1 co®F^Q 2 1 5&^ Pi$&^^> 

^ 1 3i^j: tj^^tLTv^So -5-<^^*. h 8 4 f±. m^^'^m^u^ 

#*«T^Tv^l>Cii:=gr^-r[iIig^R 2 1 $rfitf->-^>;^ • -fyy^l 2 ic^^o 
'?-<^mtf?f)< LT 112 2 BOXr-y/S 3 8) . ffltf-> 

- h 8 2 JcMLT**i>> :^m*fiTx:^>^A-- h 8 0 l^iUPa*- ^<r>^Mf^ 
Q2 2S-aiix4r;^/N*- h 8 4i;jg|#-r*o SFtgQ2 2 ffl»f-:x-^>;^, 

^til^o Z(7)Mf<'Vi. FELO fg e t J gjpj^-f^ffl L^lg)x^7./^•- f 8 4 
KmhiXio SPaQ 2 2^r^^j•?^S^:^ 5lijJL^y5./N-- h 8 4li, iUkgrDy^' 



# % 

(79) 1#a^9-5 096 1 8 

<^a:^;^A- h 8 0. 8 2 ili!ix^;?./N*- h 8 4 K X^mnHlkmiJ^^fr^fl 

i> o 

h 8 Oici l9f^^$tL7^c^TO^illtt-®*«-^ttl*o 5gflx#;^/N-- > 8 4 
^i^^jl^!IttM^i^ li^R2 3-cffitf->~^>';^ • zfyyi-? 2Kigm 



# % 

(80) !|$^^9-5 09 6 1 8 

V'"K»'^«.?^t*o ;^r^y7'S 1 3'4 li:l3V>-C. S/h<7)M^**IS:^ 

*i2>o StftL^c^^'J ^;'^^•55^t)^±, ■^M<D-ry ^ )i'M'^^-t&i^V y^'ii!}^Mitfii> 

3 4 

AH^-TJ; ^'^MXfIoe?iJ*fiJfflL^ -9--f-mj;^ff¥igT^^o I13 4AIC 
> l-fev ^^itlffiaL^ 03 3 AlC^$ilTV>;g>o 0 3 3 A tC;^ 



(81) #*^9-5 09 6 1 8 

^.t-KJe^tl^o 2:^7n/N--7 1 6 aiia (^J, ll3 3A#Bg) n^;?, 

-^>';^(^^T(^ffltf) ^?^^-t-S'{><7)-C^c.T^ ;^r';'7'S l 4 2-C*iJjE$tL 

^TcS/h^i: LT0ISfl$tt*o ;^ryyS146-e^ 3:^7C/^•-7 1 6 

b (ia3 3B#M) Jiia-CM*^'^^;' ^:i)«4^$^^:^,o 03 3 BO«:^^J^Ii^ 

7!»«^ <^^5:ST'|^/N-- y «rii ^T v> ra ^=fT *L s BT t^tt^ S ffi \f^X ) ijms^] 
$tL. -?-*HcJ: *) 3:^7c^N*-7 1 6 bJaaoSOiSO'K-f V h^THMLT, ft»f 

-fe-y hc7)^T«S!l$tL^o ;^TyyS 1 5 0 KM^ (El3 4B) , 

yT'S 1 4 8<^*fft?. 3:^7CA-y 1 6 b±<0#Sy'|®'fk$i*L/cX*i:S-C<?5il*^ 

3:^7c/N°--7:*^'^*° • >JCi^^ tiR&L. ^^^Kho ^v'yzfS 1 

5 2T-{i. R 2:5. 0'R 3'fit;6^ n.-K-y b • y ^m^mr XM.(m. M 
3 2#M)5.0''Ki^J^+7.A- Mcig4p$*L;6o R3'fit(i, ^M^'^-y^^iy^ 

^tlwJt-<, ^^ICffltf f,*LTV^*, 19 3^7uT-^*B#co:6^;i«7-i^(^«^75« 



# % 

(82) !|#^^9-5096 1 8 

2H^1-;^ry7'S l 3 4) > 'f&v>:^(7>jgrR 2*5^^ #iL$tL-5,o l^^<^ft/h^- 
>()nm±-c^)tL^^^ [i3 2<^7n-f-^'- hK^ti: •? ;^ry 7"s i 

m<Otzt>. 4'MSI5^<oMJi^^tiTv»^::6^o7t:o 113 5 A Ic^-tT^urf; X A 

=5^ ffl If ^# $r ii C T - ? tiT v> o 

T^^'-^f tL;i>o Xf-y/S l 5 ST^ Ha 4 A, 3 4B<7)MX^Ilc^ 

V»T±JEt l^fll<7)^ST% f7tll33A, 3 3 B lC^t7t|W|#(0:^i£T% 4'M^^• 

l^*=fT?tL:&nrBgttO*^ffiJf^Ttc^tT*iJ^W^5tL;&o ^^r-;' 7*3 1 6 0 
T-(±. 1 •t-;' b(7)ffiif (of 19. mf'y-'ry X(Dmf^X) 

;^-ry7'S 1 5 8 -e^^$ ti/cft If-fe y h<7)ilj^]t/h3&4c||f LT 
*IJSj6«ff*3tL-g,o i(7)^fi. R i tR^JJtLSo R i *'*JS$it-?> 7.T 
S'T'S 1 6 2HfeV^T, SlJ'e<^)'-K'f > 3:^7^/^•-'yJSS-e4^^;i^*o ft 



(83) !|$«^9-5 096 1 8 

Sprtg'l!S<^**ffl»f) *^ ^\>^7.Ty:fS 1 6 4 (US 5B#BB) -cufesa^^ts 

i2«S'^ffl>f^ft/hi:^^'f>J^?ti^o 3i^S/^^^±^ R 3 t LT^^itiTv^^o 
;^Ty7'S 1 6 8tc*3V>T> -fgiha;^ i ( c ) ^ h n;?. h R 3 (c 
) 3&stiJ^T^*L. y^^-^-lC^iip^tLSo nj^^h^lRi (c) , R3 (c) 

y 7'S 1 6 8■C^L7^:ffih^ ^ 

!imjin\t. it-CR i, R 3 $r^l&Cli:OTtg-C$)ao 

h 8 2 icj: ij^ff^tLSJ: 9 ^n^Ky ym^^WM'mJM<r>m-^^^m 
t?^So ^i;^r7 7'S 1 7 0 l^feV^T, "f (ffltf->-^>7. • -fyy 

So ^<OW^. T.ry'f^ 1 7 2-C% ii*tcig^-C'fcv>ffiik-C;6»'mS$*L2.o 'P'J^t 
#«SStiov>"CJi, :^r5'7'S 1 7 2\:.U<:rMtm^^ii^ (S3 6 A 



(84) #«^9-5096 1 8 

hXp^nLX. ffl*^3 0 6 (M) *«Y$lill::r&oTM$ jtSo Sllfl-fk 

f -j^j^ir^^aniRiL, #ij5E5&^ff*?*L-2.o ^o-^^^m^. i^m^m\H-r^i>^ . so 

igS^^t^o MIC, •fi^ttYptc^a^, if^'J yA*^/^•-';/fc^v^^^••;' K^^¥tg 
:5^if-9 35><^^|yjg;&''5:t!tL:So KS^*^^ < ^^v*:^-^, MY p ti*E?5$ *L2. 
o D5}?y McJ:^^A-'y(D3i*¥tg^lllft:;^l£aY f 0 B/i^'^IJjtl-?* 
f-e> Ypii^LTlirLv^fiT&^'^^^ti^o i<55S5?i(i, ^/n'- 7-e<?>;?t, ^li 

J^i±^»/^S^3&*-e#^:i/>ii:tcJ: J)5gfef,tL;5,o ««Jx.ff, «:^I£SY f f±> HIS 
8 ic^i-7-^ 1 6(7)^i;?t3 0 7<^ttfr-cBo»t^ti*o :^<o^^> ^ 

^^SYs' t LX&tt>hmo ^AK. YfilYp;6^'$l*?tl, KlcJ:;5,^v.> 
\z^tx^i^> Yf ^2<^;?\:3 0 8EHtrfcfiJS$tL*o i<^)«taxgfi> 

#SII#'fb'H-f > h X p KMLXm^m^^^ ^fi^t. I^-C;^ r y 7" S 1 8 0 



# % 

(85) !|#«^9-5 096 1 8 

2.0 

113 9 {*> ■9--f-^#«rilLTfi|5e$tL> m^ims 6 A, 3 GBK^-tX^ 



# % 
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> %\mj<r>%^\z.m%-^^^k.%<Dm^mm. (^s»9> t^a^ 

[14 lAli, 13 2 9<^ft®f^fi^7'n-7i5' P 4 ic^i-J; 9>5r-9--^m<^V''J^lt® 

T<7);j^r ^'-/S 1 8 6 t^in<X?i3()^*tT$tL-g>o y 7*S 1 8 8 t^isv^T^ 4= 

Ji^*fi<^JS«:^-t-*J:a, X«itif&oT (Iil33A. 33BtC;^t- 
S!l1i'fb$tL2,o ;^ry7'S 1 9 2-C. ^I5j^-f VhYs ( 

3itni) ^i^i^siJ'fScox^-K'f > h±i;@SS? ti^ij^tcr&oTt^J^'; yA<7)#:^JiJ^i 

Y^i:mii*g5?^i^>o tifeoT. HIS 8 J::^1-J: ^ ^fi, W<7) Y s M^i^^ 
, UjK • i>^'J ■;'A;i^^A-y^ffl*J)&^l*;«c^^t-C'^aS^fi*Y f S-e, 

^N-;5«-?-<^«:*CgJ^ieH m 3 8 J^^-fYf ' ) <75^-fS*T% 113 6 A, 3 



# % 

(87) i|$^¥9-5 09 6 1 8 

^N°>{)^'MK?tL^o iS^l/'J^* • i^U m.<. M<. ^-^-y (S^Aju. mi2 

So 114 3 A. 4 3BIC. -^J— f-^^c^V-s^' • ';'/>-^|^:*s^?tLt:v^&o ^1 
-y/S 2 0 2 tc^v^T. Sa\fz/-'y>7.-^^^mLX<Dm^^£mfKnLX 



# % 

(88) #^¥9-5 09 6 1 8 

US 0 l^:^t-<J: 9 tmi^l^zru y ^ p 1 2Jci3V^T> ^^--f-H^&SiTt-. 

(7)mm^ m> #;^T-vg) icml-c, ^n-^fiT^Ty^s 212. s 2 

S 2 1 I:i./iTa^^:^A- hjci v;P-->3 > • -fey hcDX:R./^^-f <0 

^ ^^-tr^^^t > 10mm, 15mm, 2 2mm, 4 0mm, 8 0mm, 

1 6 Omm<Dm^. W 1 U^}V(7)y- K{iitif>(7)#-fe^^^ > h ^KMJil'-ri o 
^m^y- VKM^^rhifi^ k n:^ hit. mt^- KJcTO1-&-ti5^^ > ho 

4 6^±^ h nj;^ ■9--f-||i[f<?5^#=£raLT. X:i:/iTJC.^;^/^• 
V - -Jr > ;^ 1*1 (7) a ^-C =^ T * <7) -il.g >i ^11 7> r v^^O M SJc t t T 



(89) !|$^ili9-5096 1 8 

i^^m^^ii. mt^hrz t-ri>t. h^ma. ^:^T-i^^WK^tiiSi 

V-^'^aJi^^'^^tLTiSlJ, 114 5 0T^lc||2c7)7-:5' m*^$*LTV^ao ^1 
&i til's: ^2^J<7)7'-i}'-ri±, It4 lilOfflJW^fT^tl. fflJf 

\ ■ 7.Y')v:f\ 3 7 0>6^'SB*$tL;i>o 114 5 li^1-#««JTf±, ^<7) J: '^fttf 
n-f-^- h-C^-^o ^1 7'S 2 1 6 tii3v>T. Mfflif^coft t ^ t 

^^a^if^^i^cO^fiJjEWfetLSo CitL(i. 114 SO^Jlc^^itL^ J; -5 :^:^ST% ft 
TO^^^^LTJ^v^ Tr;^ h • ^ h 'J -y ^@SSf ^ ^ i: H J: i9^ftetL:&o ft 



(89) i^^^9-5096 1 8 

n%-ti>fzt>\ut^'^^.7.T-'mm^. 1114 5, 4 6 -5 

^S5i^*^T?ti^C[l3 omm'^WL-Txiv 1 3)0 1114 5<75±f|5tc, ^1<7) 
V-^miS^7^1^^X^^. 1114 5<OTgBJ^^2 07--iJ'm^^$tLTV>So »1 

h • 7. h 'J yyj 3 7 05&^'M$tL*o 1114 5 tw^-r^eniT-{±, c?) i 9 ^ ffl »f 

Iflw^LTXr y ys 2 18. 'etLlw^< Xflt*^f1-'2> i i: 

J: 15, ^^\m<r>^Wi'^^^^o TsT-y-f^ 2 1 STJi, ^.%<^7.r-Vii^-g^ 

^is^}f^t-^m\\'m.±^'ii^^^o citifi. 114 5<7)^^JJc^$ti^ J; ^ '^:^fe-c% ffl 



(90) 1^^^9-5096 1 8 

2 2 2 |)rL< ^Tf)tl7t7,x--:^;i^'g-fey Y (D^MX 7.f~i^KWi 
2 2 6 ^c^1-J:9^-^ 'e<^|ffL<«i^"Ct>it;t;^r-v^l4^-fey ^^c#i^$tL'5: 

4, S 2 2 %<T>}f%h1S-ii-h7.T-y'f% 2 1 8 icM&o :^-C<^ffl»f^M>&^^7 

2 2 8 W-mh^^ -?-i-Ct;oMX*/iTh rr;^ h:,^^, 6 0 0 t r - vlfc ( 

1114 6 tc^1-il!!.aXfi^ia4 5<^f^JUCjgffl1--&i:^ ffltf^lcv&oTr:^ h • 
7.\^)v ySBW^O® Ji^ 8 L < »3 ^ ffitfMJif&oTr;^ h • ;^ h 'J y 7' 
ESmr<^ffiicf±5 tc^t< !&2.o ^^o■C, 8-5 = 3 i:^J9. J^^^7.r-v^Ji 
lo'b.i:>g-efi'tv^i:M$tL;6o 114 5 lc^-r«ni2T{i> tt. h • ;2. h 'J 7 7" 

13 4 7 Afi^ 0 3 0M:R:7'D7 7>f;i/««^ltffi#^-/nyi5'P 1 i <^-gp$• 
filBe1-^.X;l:S^X^^K^^r^■rl2IT^>;5>o i<^«kax^»±, ;^ry7'S4 7 1 
TOfflJf->-'^>;^ • 7'7>':^-)5^^>P§i&$tl^ ;^T'y 7'S 4 7 2<7)X;ft./iTJ^* 

h (X:i:/i-C^->'^-;i-) Oftj'^lcjltfo ffltfv-^Sr yT. • 7'y >':h>6^ib 
<7)FELICJ:S rPLANJ ^^■^^\'!'^ht.lL^iiX:^^7s?-^-y\l. ^il 

-f • ^vi-;i/tc^4o T^TyzfS 4 7 3T. X^ft^'f • jL-;u*s 



(91) 



!^«^9-5 09 6 1 8 



^9 

fI«r*=fTl-^o XA^-f-iU:? mmfK'^^^^j:r'-:^^m^li^L 

*CTig'5r^^•>f• • U:^ h36«3it>tL*o ^11, X-r T'S 4 7 4 "C, 7'n7T-f 

1-;i,o 7*n7r^;i-^^<^*^f l^isv^T. #ffl(fH^tT. -/a 7 r-f 

|^A-7i:^^t-*ii:)&«^:v*o ^^^^ 7'n 7 j.- J^{±^ ±IStc 
Hii^l-So l^i;^T7 7'lw^v> 

) , X;B.9^7*7';CX:i,V'f y^UlcJi, 'eefflprtg'3:/^• 

> ^ <dh:^ 7' n 7 T t *i * )o 
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Ca)FEAS IBLE_DIES';7.h*sgglc^5g?tLSo 

|gc#»l*I-ei.*i^'&> :^tcc:<^^-f ^rFEAS I BLE_D I E S t::iJDx.^o 

Machinist/Publishingliil^T, 1981#5^15HX 

CO I R , ffl */h 7 y > v\ h > ^'g-ft<7)'il^S^# 4) i£ < m $i 

^S:5^-r;i)S> FEAS IBLE_D I E S tl*o 7 ^ vfi(^$lJ 

^(r>\y^^W^'^%i>m^. i<^/N->f-{±, ^ffltfffl(7)FEAS I B LE_P 
UNCHES<^V;^ htctDX-^jtlSo 

& o 

(a)ci(75ffi>ficjt!f LT, FEASIBLE P U N C H E S 'J ;^ h;{)«^^? *L 



# % 

(93) i|$^¥9-5 09 6 1 8 

<D3^Ajn^m^'^r)\^t^^L^j:y^^m^. ::<D/-^y^ii. gffl(f(7)FEAS I 

^ o 

_PUNCHE SO + >J^ibA>f^*«S«^$*L*o |ICTtg-e*tL^^^ fn 
>Ky M:^^iTJ /N*>^*«S«^$it*o iil?$it;t:/N*:/f-{i^ ±fB7'n7r^;v 
Sl?^ V i - ;K7) :^ T 7* Ca)-C(75^^Mi^ ^ tiJE ? ^ ^ ;t a6 ^ ^ 7* n 7 r 

04 7 B, 4 7C^i^ ffllfv-^>';^<7)#5efilf^^=ff1-^^^ V-^J^/^-'n- 
K ? tia >!L r - f& o T X r - ->% -Efi ^ ^^7. x - v Itfflf^figl^i 5:^1" H 

TV^^o ^i:^ry7'S 2 3 Ot-i3V>T. 

g^N'- 7 <^ 4^ M 7 ^ ^u^^Bfife 5^ Cg^-^"- 7 (4 ^ ffl if'y -^yy< <^m^E 
-->*7&«Mf?*lSo 7.7- v-f^ 2 3 4 X:i:/iTj:.^;^A- N aE)(^^^ 



(94) !|f»^9-5096 1 8 

hiii>o mm^^^fzm^. i^m.iimt7.fv:r^ 2 3 sjcit*. ffljm<^:fc)ij& 

v<7>;fcffl!lt^D- K^ti&Hlc, TE^^^j^y i^Ki.^ . ^^-f-tci3tt^M4^ 
<^ffl»f(0v'5a.v-~>a >W*3tL;&o :^i;:^r';'7'S 2 4 2 ? ti 

fi ( 3 ;t- ^ B L) II 4 7 C H^l"^ r :/ S 2 5 4 t^iitf o 

;^T7-/S242 X-m^mWi $ tL 'S: »t tL <f . ;^ r - v;fefi!l± S ~ 

7c7)ttkf<^'>5 oLV-v^g iimxmii:^Ty:fS 2 4 2;5^^S 2 4 4 lCJi 

ttfc|£^$tL;g,o MX^ifi. iI^7.ry7*S 2 5 4 (n^^^^B^^t 

) Jiiitfo 

•/S 2 4 6 -ei±> |^A-736^X:i:/iTy5.r-v ^4 8B#BS) <r) 

4'tc#§^5{)^'fe§^^i:#y»f$*L*i:> ^2k3iX|i(i;^r'7 2 5 2 tcjitf o ^.^y 
T'S 2 4 8-CiO->5 >t^'(^^?§Jino'bWJ$^^^^v»i:^ iSiax^i 

li;^T';'-7'S 2 4 8;5^^S 2 5 QKM^. t?>^ r y 7* S 2 5 4 tciitfmtc^ 
D - K^^S5&s;&^£m tc^5E$tL-&o ;^-fy7'S248 "C^S^^^fe ^ ;t i i ;«i«*lJS!l 

2 4 2-CM*^) zii^'iE^^tL. mkmxmi (n;fi^^C$r:/hL) H 4 7 B <7)±f)5ic 
T'S 2 3 2 izmtto ClO^;S-C> ^^r-;' 7*8 2 3 2-Cf±^ 7.r~v^'J 

:t-r * :^ r - V m^i^SlI-* J: •? 16 It? tL4 o 



(95) !^«^9-5096 1 8 

Itff5#>^r y 7'S 2 3 4 , S 2 3 8. S 2 A (>K^n:bJL^fzXx.^7.^-^- Y 

X*7:fTJ^^;^/N*- htf^f-x7^li, itc^^jpij^icj; V)^Bg?tli)o ^- 

<7) 7 - <r)m^t^ y^xU^t fc' 9 Ji^fU ^1" ^ ;t * fi s 

^4 7 A, 4 7 B J::^1-^i!L31X?i<7)XT 7' S 2 5 6 "etf^? tLS J: ^ 

7 - ^' ;&«V -> a >XM^fzX 7.r- v<OlBI®««-Mx.-C# c;^* fi ic^o* § tB 
V ;^ r - L T SBS $ *L 2, z r - V P^flS ®3Sb<^#«J^ ? it;t 
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;^r-v@BS-efi^ 134 7B, 4 7 C (c^1->?.t- vtt®f^^Xfi(^7.-r 7 7" 



(132 0D> M:^^fflJftci'l@07.T-v*«^ffl$*La) ^^m-ti>£^m^^ 



# % 
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;u II B o 7t *^ -e* o 

7&ortii|tc«imLT</^2.o #114 8 A, 4 8BT(i, mfm^OLMcf^r:^T'- 
v^<): '5®< JfcoTV^So ll4 8Crfi> U - XT-i^'KB^^X^P^ 

K^WL. Snfm^J:Mc^zx:;^T-i^^xy)^pi^<-^j:oX^>^o 

0 4 9li> 0 3 OK^-^n^i"^- h<Dtfmi^^rxiyi^P 1 4X^^^fli, 
mSj^Wfip^xm^^tmx^io 04 9t::j3^1-«!i31XS(7)ff5i7.T7 7'S 2 6 

So Mils fflJmi*IOi^^N--7cO-g|5:*sffl3ilc^5'*f?tL. ^A-7^Htf^-^** 

;^T'7 7°S 2 6 2T-Ii. MA-^7<7)±^;6^'X:i:fiT/N°>^<7)ig^ffi*i:' 'J ToT 

SS«^l-^lcAa35^if-5 254cfl|L-Ci|iiJj^;{)«=fTfeitao J: •? Jfirffi^^: V ^I'- 
^z a >g^;6^#^j::^^.i: '^sm-^, i!!kSX^f±y^r -/S 2 6 4 iiM^. 

x-UWj^^^'M'^-i'K^^^fiho ^-kK. MXfi{i;^x'7 T'S 2 7 0 (cit*, 

^»±;^r y 7'S 2 6 6 KM^. ^ ^iX^lEA*'^'-^^}^^^^ tLi>o f-^<r>^ 



(98) !|$«^9-5096 1 8 

^LOPENU;^ htw«-frf)it;i,o -if-f-Oj^l OPEN'J;^ hJ- 

<7)j.-i^V y KSglitc^t<iS:;E$tLi>h3 7; YT^i>o 0PEN'J;^h±<7)y 

05 0^i^ 13 3 K^MSf-^- b<^t|-Sf^^^7^:^P 2 iK^tmW}^^:^ 

A>-h(^k, h37; h*4ms-r*^v:*:><7)*!kax^i«nj!j'^i-ii-c*feSo »i;^t7 

- ^ ^3 tt ^ miEM 4" ffl t i> r ~ v^^m ^ T'5^Kl ^1 ^ 7t i6 K g 

;^<^^>fr'5:;^r-v^^rii3i$-fr*/cto^ l ooSS&;5^t>S!I<7)^iKH?&oTXfi«r 



# % 

(99) !|$ST9-5 096 1 8 

m5 1 • •/l^-^S 0 4. 3 0 0^ n^Ky h 3 0 

<^^fft-*v^T> 7-i5'{±> A-^V K • jKy 3 0 0 ICJ: tJ^y'Mb^tlSo 

Il!5 1-Cf±. O7K>;'h 3 0 2. ^ -TMb? tiTt^N*- 7 3 0 0 fflffv- 



# % 

(99) #^iF9-5096 1 8 

12 5 "/V;^ • fV-^Z O 4^ 7-:i'^#'K';'^';^ 3 0 0 > n;K';' h 3 0 

<r>%^\^^\^X. 7-^'li^ /N^-^V K • jKy i^JX. 3 0 0 JCJ: Vj^-TMb^tLSo 
I1I5 1-C^i^ D;^-;' N 3 0 2^ ^7^;Kb$tL;^cA-'y 3 0 0<^^^fi*^ fflJf-^- 



(100) !|#a¥9-5096 1 8 

mov-^y-cm^m^m^ o^Ayt. l:^5c^ 2^5^^ 3:^56^) 



1 1 4 tm^i^i-^u^ 1 1 6 mx<Dm^^^^^^7i-ho 

t>Cl 2 6:^)^'^? ti;i>o #?f^fcl 2 6 tcMLT. ^o:6^<7)ffi 1 2 8 <b*l> # 

mt^^^LT^ m^i)^<Dl^l 3 0;6^jE«!)fbti;&o #«tcMLT, ^&<7)M 1 3 2 

■fraS^l 3 8 tm^. 2^7C (ot 19, ;^ hy^y-^-y) g^l 3 4)6^3$$ 



(101) !^^^9-5 09 6 1 8 

milA. 17B, 18A, 1 8 Bt^}i> ->;^ri^OM?^t^*7';Wb<^*^T 

V^tf^lJJ^ K^l'X • 9>f r7';##•7^i7;^CE.Levant.Cu^soz.EDRC.5t;- 
J CMichae1.E.Mortenscxi)j: ^j^;g, - i;;(,s-ei2>o CltLf)#:fc#<?5^^*I#li^ i 
5, (FED 

6«j^:FEL<^<t *)#ffl^1tmii. mW^mmmzfa y-xr . -ff^ KJ (7-- tf 
7 K • 77> • 7'~>^ 7'>>7> • T • 'J TAX, 1 9 9 4# 1^ 1 4 B) 

. 7'->7>-T-'i^-f';7AX. CMU-RI-TR-90-19), r^f^M^J^TOJ (t* 

-e-y K • Tyy • -f-y. • K. • i';:t>, t'-^ • t 

• y TAX, CMU-RI-TR-90-06);g;-^tf^^<^i-Hf . iSy{ K (j!;-^^- • 

Hi 9tC{i, 4 6 <t LT^$:}t&ffllf->-^>7. • T'^Vt? 2;6^fjg 

mi 4 8 i: LT^?tL:6ilija:.^;^/N-- h 8 4 H^|#4><^F E Lltlft^^ -t: 
-V 1 4 5 (^ini;&«^$*L-CV^*o FELtMf^Bfep< '^'■fe-v 1 4 5 li, fflJf->- 
y>X • -fvyyi lii^h^^^^T./^- h 8 4 liM^tLSgPtgfijf^:}^*^^^? 



(102) #«T9-5096 1 8 

m^iHio ^W}M • ■^^rg e t J 1 5 2<OlM.^j^ y-fe-vl 4 5<D^m^-^y:^- 
^ ^5Eg|5 1 5 0 Ti^ilffi ? tl> r?gi^^ 7 -fe vj ( "TYPE MASSAGE" ) i 4 7 > [ 
nmi^^ii^h} C "FROM PLWIINC" ) 1 4 6 > T^Sj^^J C "TO MOVING" ) i 4 8 
, rraS*J C "STATE REQUEST" ) 1 4 9 ^<7)^m5&^'^* tlSo 1 5 0 

(DSrnic rBi^3;^hJ ( "TYPE CDST ")<75^^,{,«j|ft$ji, i^fi, 
t^#5E^f^03X h^ri^'^SJ:-?. 5l|jjJc:^x/N'- btcg^if-C^)^^:^^:^!?^ 

^<^^m r¥^_=';^ h 2 . 3 2 1 j 

( "AVERAGE GOSrZ. 321" ) r 5 8 {i^ i^^fi^ Sftj^^;^ A- h i >) tJllfll 

^ T ^ ti 7t n X h -fit H ^ § fr ic^f ti ft If M-r ^ . ffl »f ^. 7t ^) <7) ^iSj^i^) 

3;^ H5t^*^f$it7'«:ffltfS;ti9 2. 3 2 l^X-$>i>c ^4zMM [m\f_pi<D 
_y^yV\ C "FLANGE BEPOREJBIDll." )l 6 Ofi^ jllftx^j^^/s*- h5{l«l{l 
fiJSS:fif-5 0lc|5ffl$ti*:g'()ii!v^^^7 9Vi; (01 8 A<7) 1 1 5 V ^ - h ;w 
) <^i^$ (5 - hJV) ^g-To » \WJ^<0_y^y'Jl ( "FLANGE_AF 
TER_BBJD17.5" )i 6 2'()(WIM^^^ fflif*=ffmtC#S-r^#'b;^V^^^7 7 > v 
(Hi 8<^1 7. 5 5 'J^- h^i^) (^i^^'^STo rasKy h_LO 

CJ ( "RdBOT LOCCll 33 34.20.13.75 0.)" ) 1 6 4 fi, Y<D^W (ItT 

-y<D&W^^h^ho tfiif^B&pt 1 4 5 f*i<!D*^^(^gm»i ffflJfvy 

T-J (BENDMAP((6 1 257 -257 350.7 320.)(3 1 70. 70. 225. 320.))) i 6 6 

mm^^^h^hZ.t^U\^. f^2Ml7 0l±, fiJf#-l-6*«*=ff?it?t7.r- 
V {:i<D^^. 7.r-v#-f-l) ^-gl-o ^l,^2'fill68, 17 Q<r>^m\:i 



# % 

(103) #a¥9-5096 1 8 

mmmi}\i^iix\^^i>o mmmm "257" \i. XT--:/;fe«icjttLT<^A- 

y:^t^(D^W^UL. m2mm^ "- 2 5 7" \t. 7.T-'JKnLr(7)m^^-y 
&^(D^W^U-ro fit "3 5 0. 7" i±> ;^r- v^l^1-^|^^^°-7;&ffi(7)teS 
Srg-To M^k<7)m "3 2 0 •" {i. :5^-< • u-)U(D:^i/^izM-r&r-( ■ 
f&o T <^ ;^ f - i^lfcS «r g1-o 

-s. eSi^^^Ki ? ^ -9- 7*lt® ^#fiic1- & 'Sc^T coif t ji & o 

(a)FE L^~-X(?:)7'P-fe;^ • •/yV-t-cT)^^ 

[US l-^-rya-fe;^ • zfyyi-l 1 <?)M-efi. • zfyy-fl 

2, h 8 0 , 8 2, 8 4 $r-^tp#*v j.- Ji^t::. ^<?5li*&^^7 r 

(^^aJLCCBl^T^^uC^ "config.sZ.fel" )) 
C(3^i«> y-t-v)(ttH{^^:5^t,)(X:^/iT-^)GS "config" ))) 
[(readCCtype fileCname "config. g 2.fel" ))) 

((type message) (from planning)(to tooling) (name "config" )))] 

[set((type experts)(experts(too1ing grasping moving)))) 



(104) 1$^¥9-5096 1 8 

(b)FE L^^ 



•y- - 





nallze ) 


- ^ =E i> - jv b ^ i[ m m 


^§ 5 ( get ) 


to X - ? ) * # * 


nmff^ (Plan) 





i - -If ^ 



jI ( Quit ) 


- ^ ^) - y T V -f t =^ -y a. - A' fs^ b <7) 
iig tB 


ic is [ Read) 




Wt % ( Set ) 




^ ^ ( Show ) 


- ^ - ^ \Z.m t£=^ i> ^ - )V • X - 5^ 
=fc ^ ^ 1 



(105) 



!|#^¥9-5 09 6 1 8 



F E L - y +^ ^ <^ 


y 7 -fe - SI J5(l 


J w — c 5 m Ql Efl 

V ✓ RJ w'J 


^ U ^ V 
(Prog rams ) 


-NC9R:/l/;^ ♦ ^Vhn-^S. 


-G h / ^ y 
(Setup) 




% ?> (Get ) 


An m rfr\ Jidt %^ J-.^ ■«« — ^ 

© - !y ?i 


fi < ( Put ) 


O - 7 ^ A 


^ Wj ( Move ) 




A (f ( Bend ) 


- ffi If i/ - y :^ ( y - i?. 
t ft If ) owmt 



"read" ^^(i, MitlSft^tt. itl^EiolC'il^W'^^^ 7 7 ;V^Sc*ai L 

ser ^^^r^$v»^ tl^ot^:^^^ fifi^v^i-^i/to-f v^7i-;^:&*fe^> 
(^^^ ^ y - ;ti>^ ^ ->* a - ;u • T'- 



# % 

(106) !^«iF9-5 09 6 1 8 

7 4icj:i9. ^~^f^i^ i5^v7-f y;}' • >^7i-;^±-C#|ifc'fl:$tL?tli$&m 

^;^$*L;tJi$&«gt:d>P):A:> :^ny ^^<^)^^•-7^r»1-^.o CAD 
^yyii^^-t^o ^iiKXn. CAD->y^rA 7 4 (±> MSt^t, ffltf 

;u«-M-r4o i<?3till&f±ikT^ tug f^^-^ 7. r 7 

tU^^ffyj^^T,^-^- h ■ 0, 8 2, 8 4 ( 8 5 ) MlC-f > 7 

m. 1 3 Ati. ia^|lifi6ni(^C AD->;^r A 7 4 OM*llff1-'5> T^aiJtcJItt? 
it*|£tf->;^TA 3 1 KTJ^t^T'ny :^|a-e*;&o ^f^->Xr-^^3 1 1 fi> 01 



(107) i^^^9-5096 1 8 

JVX&t) 314. ^^316. ->5iU-V3>318> Bt^^^ 3 2 0 . ?t 
5e«3 2 2 . Ml3 2 4 . #m7^;w#lt3 2 S^'^tn^^o itlfj^Mli. 
i£tt v';^ r A V a- - 3 2 6 <J: fiJ^ip 

3 0, mf^B'^>^~)^ 3 3 2 3&«^ii'rtL#m7^;l'#tt^v:=t---'l'3 2 

<^*=ff^<^at^«r*ffi-2.o a^^tl^v^-^1^3 1 6li> X-A X- 

m^^i>o iS^*v^-;U3 2 4 (i. rtSl'J^tg. 

fflJf. #^*fffl»f^->? ^V-->3>1"'i>«li:tcJ: 19. lgth->>^r Air i ijfijffl? 



# % 

(108) «F^¥9-5096 1 8 

W^T> tJ£oTii-eil^l-;E.it®f^^->7.ri^ 7 17!)^'^<75J: ^ '^#m7^;^^• 
3 0*.:&|ql#ft1-*<):-9lci£fi-$tiSo Mic, «7^ju#Jt*-:;i-;w3 2 8 
fflJf&B^^i;a-;w3 3 2 m:*ffiJffi|l^th#S::^l^#Jt1-SJ:-?ISIf$tL 

So t^mt Lx^zi>mm^^Wi. mf^^'^y • ^-:^i-;u3 3 0 

^T-f tit® #^->>^r A 7 1 i*|cofl|>5'?i^v j.-;i/H<7)^ y ^ y j^- 7.(Df-z 
* 11 . ^^s- ^ V ^ - ji/^ij^T -fe 7.ir fg'Sr^tg 7 •/ y 'J - <^5i^ig -e^tt $ tL;s> 
o m i 3B-Cfi, .lc7)M^r:i:-t1-/N'-';'^T'Mkv'J^r A 3 3 3 5b«^$tLTV» 
i)o ^^•-'>'^T'•7 3 3 3lc:ti, :^<7)2o<?5=feg|g|tg^va.-;l/;6s-g'f tLTV>2,o 
of 19, B-REP#ffiS*Vi-;l'3 3 6 t^mi^^^^'eV ^ - 3 A 2 T 
^^o B-REPffSeS^VJ.-;U3 3 6 (±> ^N'NEg/^°-7r-^^it3 3 4 ^ 
^ M?tL;t 3:^7cA-7-r-^mitCB-REP|*])3 3 8 >5\ f^Bg? tlTt 2 ^7C/^° 

J^^m^"^ V a. - ;P 3 4 2 a. ^ i^fz 2 :^7C/-«- r- ^^Jt CB-REP340pfci) 

ii^^^iiti^m^-<-yr-i^mTt (B-REP|*i) 344 n^mi-So 

IN^^^^•-':'7'-:5'filig3 4 (0 1 3 A ic^f iglt'^:^ r A 3 1 lHJ:»)^ft 



# % 

(109) !^a¥9-5098 1 8 

C A D J: "9 ±^^^^fmiiitl yy-^ )\^K^^t^ r~i^mikit. 

tfJ: -^iglt^^LSo #B^^Tfi> /^•-';^<7)3:^7c, 2:^7cM:&<^^^icMLT?^ 

ttL^o #ffi(±. MID, MTI.iiic. ffiTI.*C<7)Tl,>^U ;^ h, M<75ii'^^i? 

So #]I^t^MLTfi. H^ID, TSjS^^. 2^7cM. 3:^^^^, 4"M^ 
HI-r^tlfKi, 1 9 9 2#5^^^ff<OME V'-K- h f^^^t- coM^f ISttv':^ 

±IE<7) J: -5 (I, CAD->;^rA(i, ^ft4'^^^ f^- y <r) Z^^jt, 2'Aytn:^<D 

3C, 1 3 Dt::^ -eoi "9 *3:^x. 2:^7cg^Ol?I^Mfi'*l#Jc|l3ai-*fiJ.^ 
O lO)6«^$itTv>So IWIl^lfeffigfh->;^-r A^;t1-S#iJ^<?5 1 oti, CK^i 9 



(110) !^*^9-5 098 1 8 

, 2 :^7C/N*- y 3 4 6 a 1 2 C itz3 :^7C/n*~ 3 4 6 b t&^H 1 2 D J:: 
^$*LT(/^2)o 3:^7C^^3 4 6 b*B^.:/itt-C{i. ra^y3 4 7 5&^g 

li, ^/N°-7<7)rtM3 4 8 t^^-t^t^<Dn^i^y3 4 7 (DmM^^-rw^ 

-y0 2:^7cS^3 4 6 a«-£TO«?(^|gio*^tJ5:*'{>c^-e^;5)o |i£oT^ Si 3 
C, 1 3Dtc^1-J:^ j5^9 7-< y i5'MT?2:^7c, 3:^7cM:^ol?I^^^* 

±iaoi:^ '5:I^B#^ftT7'n-f-{i(l^-f;S,SiJ<7)fiJ,>S((i. # 

a 1 4 A~ 1 4 E{i^ ^2.B^TM^^•-7^^tt-r^MX^I^iitT-e(7?^^*^' 
^<b1-*^ltv;^riK<^:/7 7'f • J.-'if • ^ 3 4 8 ^r^l-H 

T^)So 'Pflx.ff. HI 1 4 A-CIl, ^^7 7'f*;i/-^--if--f>:J'7i-7.348 
Hfi, . K3 5 0, • > K'^ 3 5 2. 3 :^7C 

'fV>'> 3 5 4, M*&B^^t2:^5c'>'f > K-i? 3 5 6. ^"T^W 3:^7C'> -f V K-i? 3 
5 8> ^•r;i^2:^7C'> K-^ 3 6 Ot^^tfl^o H 1 4 A(i. Hi 4 Ei^^t 
Xo^j:m^'7-i^i:^^-r^tz>^K. ^yV • ^ >'^'7i-X 3 4 8±tc 

7.<r>f'<''7 :^-9\t. ^- • /N'-y K3 5 0 $:'lsefflLfg5e$tL, 1 0 0 x l 0 0<^^ 

(yN-7P«-:J'p[i]-p[2]) i: 2 0 i;^Lv»^$i (^n-^^ ~ ^p[3]) *;iri-:?> 

. ^ ^ > K-^; 3 5 2 l*lT-^?tL^o 3^7cJi^&Btt^i^ li^f^t^is:^ 
%^ -i y K"> 3 5 4F*I-e^?tL, 2:kjtl§-.^W.\t. WJ}Sa%^2^^Tt^ ^ > K'i' 

/c*, ^•f';i'3:^7n'>'f :x K-^ 3 5 8 \fm!aWikZ^it^ ^ > K-^ 3 5 4 t |W|- 
^7';i/2^5c'>^ > K-^/ 3 6 0J±li$&?i^<^2^7n'>'f > K-i? 3 5 6 1 1^ 



# % 

cm) !^^¥9-5096 1 8 

I114B-Cf±> jiiD(^ft$ 1 0 [1]). <iil5 (/n'9p<-^C2]) 

^-^l-* ^BT* ? tLT s o W^^-^- y IS:H-e#lip $ tL*:^<D M 

:&o ^^•9p{-^'P [1] (iiillD?tL^M$&f^t»C(^X^-fe{C, A^^-rJ'P [2] 

H 1 5 A~ 1 5 C-eii. fflffS^t, U'-:>yyy'y<D3^Ayt. 2:^7C^^&^c 
^<7)fflHfeB^5&^M3i1-S^^*^^$*l.TV^So 7~:J' 3 6 27&«l?? t *JtL^ 7 
3 6. 2<^7 7>'v75»'g$ a. b ^^-tS i L</>^, ^A- ';/<^5pjg 

mm<^\^^^ m^p^mtT) ^^g^Kxn. %mKM^^j:t^&, b^f^ 

ti>^omi!>^^^^il^£^m*^^^o U-^ 3 6 2<D$m^U^3 6 3 ■i'^hmt'h 
V-if 3 6 2<Di^^^iitz2^4otU^ 3 6 4 J!)*. il:#i-fea + b^d^JbJg^^ 
fflJf^lt (BD) 1it$r?Ii!#1-«.it t^J: »9#ai$tLi,o J: ^ )^#aj^ff<^ 
:^fel±> tife*5&>fj2fe*:^^-C**o ^toT. iCiT-fi. ffltfMl^ (BD) ^8<7)fiJ 

^ yi^U^it. HI 4 A~ 1 4 ElC^-tX^i-C^lt$*L7t7-:^<7)2:^7ng^-e 
iS:tf?*L^s:7-tJ'<^>ffi»fj^ll^ ffl»mB K B2. B 

3^ • • • BStLT^^Mftt^^tT^SlJ. #7^;Kiffi>f||'f>-r-;'^;^:5^ 



(112) !^«^9-5 096 1 8 

n^ii. lai 6 ^w^•tlffi^f^'7 7-c^i. ffi»fB2icMLTAJt- 9 o. o" ^ b 

^tl-PtlHl 3A~ 1 3 E^^^1-i§:tt^^°-•7c7)MW/Bi^T'-^1Sit^ ft 

. Cf-i'/^^ • 77 • 7>^^> n/N'- K • H • J^;?' lEE 

RE (1993^) 1050-4729-93) l^ii t t:^<Dmit>mhil> 

7.. '^-^yMttmm 

U^:y b . iJ'T.i)' 9 2 , T'VT.S.C^L/U L ^ 9 4 , ^^yi>r~~y ■ ^7s^ 

9 6, jSJtftu^^^^ 10 2. 1 0 o#>()%ttL*o -fyyti 

2\Z\t. tB*^J.-7 2a, A:t7^a-7 2 b#o-f >^'7x-;^«^gt*^-& 
itl&o 'y-'^y'^ ' 97.9 7 6 6 a. tH;tf^i- 7 6 b. 

97.9%'^^:>.'-l 6 c. >^"«iSt^7 6 d fw^B&l-* 

itl^o 7'7>:^7 2 c7)tB:t?^^^ 7 2 a }±^ • 7 6<7)A*^ 

a- 7 6 at-^i^? tlSo ->-^>'^f 7 6<^)Ui;tl^x- 7 6 bfi. zfyyfl 2 
(DXtf^^- 7 2b tC^igg^tLSo 
^^y^•:^';^^92^::^i^AlJ^i-92a, ai*^i-92b. rij^y h 

\t. 9 4 a, ail;^^- 9 4 b, yi^T. • 9 7s^im.WL 9 

7.i^M9 4 c tcMJSI-^^^^i'-^StLSo ^^y^f-V • 9 7.^ 9 6 V^\t. X 
Ij^zL- 9 6 a. iB;f3^i- 9 6 b, /^y^^-'J • 9 Xi^m^^ 6 c 
*gP^;6«^titSo + 9 2 a, 9 4 a. 9 % 'y-^y^ • 9 7 
iJ' 7 60A*^^- 7 6 ai-^S?^$*t*o #tB*^J-- 9 2 b, 9 4 b. 9 6b 



(113) #^¥9-5 09 6 1 8 

\i. 'y-^y^ • 7 6<^^:^iJ'lS^^J.- 7 6c Kmm^fi&c 
1115 2 IC^-f 3> • V7 ^'>i7«3t^4^ 7'7^t7 2, '^--JrV-y- 



7 0-'Bnj^^i-[lT*^^o i^~^y^i}^^P^^ii^t. ^17>f;':/S 2 8 0 
S:#So ;^TyyS282-^> ->-'{r>'-9-(iFE L:S:^:^;W'L^ ;^ry 7'S 2 8 

-±tC«a?tL;z,(^?!l. n>}?-7 h • ^7.^ 9 2, 7°^7;;g.C>'L/U L^7.i^ 9 4 
, • rJ';^^ 9 6<^ 1 oJii±lc)o 7 -/S 2 8 8-C, i^-^y-^ 

y^iiXTyZfS 2 9 2lcjit>o ^T«7)^;^iJ'3&«*?-T LTU^tLJf. 'y-'^y^ii 
7>r -y-ZS 2 9 0 ^;^r 7" S 2 9 4 KM^. ^zr-M^^^i^ ->7'y 7"^ 
{-^Ti^'^ff ? tl?) CflJ, ^ • :t 7'vi ^J' h y y^<D') V^o 

y 7* S 2 9 0 -e^^ ^ ii^^T LT ^ i i: tiS i: > ^^(D7.t 

yT'S 2 9 2-C. ^W^tL;6« 

S 2 8 8 IcM^o Mx-TV^^^-^, tiJ^r 7 7*S 2 9 3 -e^l 

-Cig^;^jL9-|sl^*ka/6«^^T$i1-2>o y^r>7 7'S 2 9 4 -C<7) i}"J - > 7 7 7*^ 
f^<^*^f^^ 7>-f5'7'S296t?^ ^X^iiaHi^;is^5^$tL/c:i^i:*-?:a^<^2|£IJ^ 



# % 

(114) #^^9-5 09 6 1 8 

^fLtz^^m^MKtiiXo^'^>i':i:.^t^^i-^o -y^'s 3 o 2 -e. mf 
7-^±'e<7?»s»^-rs)o 'e<^m> ;^ry 3 0 4 -fUT. ' yv- 

^*«iife?*iSo ^J-> :^ry 7'S 3 0 6 lc*3V>T. m^'^-y^^^^^m-i^hT 
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FURTHER INFORMAHON CONTINUfO FROM PCT/ISA/210 


1.- 


Independent claim 1: 




A system for generating a bending plan for a bending 




machine including means for proposing a JDenamg plan ana 




means for generating a bending plan 


2.- 


Independent claim 44: 




A method for selecting a gripper for holding a workpiece 




which is bent in a bending machine. 


3.- 


Independent claim 49: 




A method for determining a gripper location on a workpiece. 


4.- 


Independent claim 52: 




A method of selecting a tool to be used. 


5.- 


Independent claim 54: 




A method for determining the layout of tooling stages on 




a die rail. 


6.- 


Independent claim 55: 




A system for generating a plan and controlling a bending 




apparatus . 


7.- 


Indepenaent claim 63: 




A system for performing set-up operations. 


8.- 


Independent claim 66: 




A system for executing a bending plan for controlling a 




bending apparatus including learned control means. 


9.- 


claims 2 and 3: 




Means for proposing bends amongst the remaining bends. 


10. 


- claim 4: 




Means for repositioning the gripper* s hold. 


11. 


- Claims 5 and 7 to 16: 




The generated plan includes at least part of the proposed 




subplan accompanying each bend. 


12. 


- Claim 6: 




Means for representing the mth operation as the mth level 




of a search tree. 


13. 


- Claims 17 to 35, 38 and 39s 




Estimating means for estimating the cost of bending. 


14. 


- Claims 36 and 37: 




Means for setting a priority of proposed bends using 
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heuristics determined upon workpiece geometry. 
15.- Claims 40 to 43: 

Means for determining the time needed for bending 
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